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EXECUTIVE  SUMMARY 


This  report  presents  the  results  of  a  treatability  study  for  remediation  by  natural 
attenuation  (RNA  TS),  completed  by  Parsons  Engineering  Science,  Inc.  (Parsons  ES)  at 
IRP  Site  SS-04,  Langley  Air  Force  Base  (AFB), Virginia.  The  TS  evaluates  the  use  of 
natural  attenuation  with  long-term  monitoring  (LTM)  as  a  remedial  option  for  dissolved 
hydrocarbon  fuel  constituents  in  groundwater.  The  occurrence  of  groundwater  and  soil 
contamination  at  the  site,  as  a  consequence  of  leakage  of  petroleum-based  fuel  (jet  fuel 
or  JP-4),  has  been  documented  during  previous  investigations.  This  TS  focuses 
primarily  on  the  impact  of  dissolved  fuel  constituents,  in  particular  benzene,  toluene, 
ethylbenzene,  and  xylene  isomers  (BTEX),  in  the  groundwater  system  at,  and 
downgradient  from,  the  source  area.  Residual  fuel  hydrocarbon  contamination  in  soil 
surrounding  the  source  area  (the  abandoned  USTs)  was  remediated  from  1992  through 
1996  with  a  vapor  extraction  system.  The  site  history  and  the  results  of  previously- 
completed  soil  and  groundwater  investigations  are  summarized  in  this  report. 

Soil  and  groundwater  samples  were  collected  from  the  site  and  analyzed  to  obtain  the 
information  necessary  for  the  transport  evaluation  and  RNA  demonstration.  Physical 
and  chemical  data  collected  under  this  program  were  supplemented  (where  necessary) 
with  data  collected  during  previous  site  characterization  investigations  and  monitoring 
events. 

Biodegradation  of  fuel  hydrocarbons  can  occur  when  an  indigenous  population  of 
hydrocarbon-degrading  microorganisms  is  present  in  the  subsurface,  and  sufficient 
concentrations  of  electron  acceptors,  nutrients,  and  electron  donors  (including  fuel 
hydrocarbons)  are  available  to  these  organisms.  Several  lines  of  chemical  and 
geochemical  evidence  indicate  that  dissolved  BTEX  constiments  are  undergoing 
biodegradation  within  and  downgradient  from  the  contaminant  source  area.  Potential 
electron  acceptors,  including  dissolved  oxygen  (DO),  nitrate,  ferric  iron,  carbon 
dioxide,  and  sulfate  are  available  at  concentrations  sufficient  to  facilitate  microbial 
consumption  of  fuel  hydrocarbons.  The  occurrence  of  biodegradation  of  fuel 
constituents,  and  the  presence  of  conditions  favoring  biodegradation,  are  supported  by 
the  following  evidence: 

•  In  November  1996,  the  extent  of  dissolved  BTEX  constituents  in  groundwater 
covered  a  total  area  of  approximately  214,300  square  feet  (4.9  acres);  the 
estimated  length  of  the  major  plume  axis  (northeast  to  southwest)  was  about  820 
feet,  and  the  estimated  length  of  the  minor  axis  (northwest  to  southeast)  was  about 
400  feet.  By  October  1997,  the  areal  extent  of  dissolved  BTEX  constituents  had 
decreased  dramatically,  and  covered  a  total  area  of  approximately  79,300  square 
feet  (1.8  acres),  with  the  major  axis  approximately  600  feet  in  length,  and  the 
minor  axis  about  130  feet  long. 

•  In  addition  to  the  marked  decline  in  areal  extent,  total  dissolved  BTEX 
concentrations  also  decreased  throughout  the  plume  during  the  period  between  the 
October-November  1996  and  October  1997  monitoring  events.  In  1996,  the 
highest  total  BTEX  concentration  detected  in  groundwater  was  1,806  pg/L;  by 
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October  1997,  the  concentrations  of  total  BTEX  detected  in  the  groundwater 
sample  from  the  same  monitoring  point  had  declined  to  7.4  pg/L. 

•  The  areal  distribution  of  electron  donors  and  electron  acceptors  provides  strong 
qualitative  evidence  of  microbial  consumption  of  BTEX  compounds.  In  general, 
areas  at  the  site  within  which  elevated  concentrations  of  BTEX  constiments  are 
present  in  groundwater  coincide  with  areas  containing  low  DO,  low 
concentrations  of  sulfate,  and  elevated  concentrations  of  ferrous  iron,  ammonium, 
and  methane. 

•  Additional  indicators,  such  as  oxidation/reduction  potential  (ORP),  alkalinity,  and 
ammonia  further  confirm  that  biodegradation  reactions  are  occurring. 

•  The  decline  in  concentrations  of  the  BTEX  constituents  that  occurred  between 
November  1996  and  October  1997  was  evaluated  to  estimate  the  rate  of 
biodegradation.  The  estimated  degradation  rates  indicate  that  the  total  mass  of 
BTEX  compounds  in  the  subsurface  decreases  by  up  to  1  percent  every  day. 

In  order  to  evaluate  the  possible  future  migration  and  fate  of  BTEX  constituents 
dissolved  in  groundwater,  the  fate  and  transport  of  dissolved  benzene  was  simulated 
using  the  screening-level  model  BIOSCREEN.  The  predictive  model  was  developed 
using  site-specific  geologic,  hydrologic,  and  laboratory  analytical  data,  and 
conservative  assumptions  about  governing  physical  and  chemical  processes,  to  predict 
the  future  extent  and  concentrations  of  dissolved  constituents  by  simulating  the 
combined  effects  of  advection,  dispersion,  adsorption,  and  biodegradation.  The  results 
of  simulations  indicate  that  benzene  will  probably  not  migrate  in  groundwater  further 
than  about  100  feet  from  the  source  area.  Under  the  most  likely  conditions, 
concentrations  of  benzene  in  the  source  area  will  decline  to  below  its  MCE  as  a 
consequence  of  natural  processes  in  about  23  years.  However,  the  predicted  timeframe 
to  achieve  the  benzene  MCL  of  5  pg/L  is  probably  conservative  because  the  model  does 
not  simulate  the  beneficial  effects  of  nitrogen  fixation  and  source  biodegradation.  The 
sensitivity  analysis  indicated  that  the  selected  model  input  parameters  were  reasonable, 
and  the  model  predictions  are  believed  to  be  useful  approximations  that  can  be  used  to 
assist  in  selecting  an  appropriate  remedial  approach. 

Following  a  screening  of  technologies  and  process  options,  two  alternatives  were 
retained  for  further  evaluation.  Remedial  Alternative  1  incorporates  RNA  and 
institutional  controls  with  long-term  groundwater  monitoring.  Alternative  2  retains  all 
the  elements  of  Alternative  1  and  includes  biosparging  along  the  axis  of  the  BTEX 
plume  near  the  source  area. 

The  potential  effectiveness  of  biosparging  at  Site  SS-04  also  was  simulated 
concepmally  using  the  BIOSCREEN  model.  The  results  of  these  calculations  indicate 
that,  if  biosparging  is  implemented  at  Site  SS-04,  the  concentrations  of  benzene  in 
groundwater  beneath  the  site  will  probably  decrease  below  the  MCL  within  8  years. 

Implementation  of  Alternative  1  (RNA,  institutional  controls,  and  LTM)  is 
recommended,  because  Alternative  1  will  probably  be  nearly  as  effective  as  Alternative 
2  in  removing  BTEX  constituents  from  groundwater,  and  retains  a  significant  cost 
advantage.  Available  data  indicate  that  the  magnitude  and  extent  of  the  dissolved 
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BTEX  plume  is  decreasing  west,  southwest,  and  south  (downgradient)  of  the  source 
area.  Although  groundwater  beneath  Langley  AFB  is  not  currently  used  as  a  source  of 
potable  water,  model  results  suggest  that  drinking-water  standards  may  be  met  in  the 
source  area  by  the  year  2020.  Periodic  sampling  and  analysis  of  groundwater  at  the  site 
will  enable  the  continued  effectiveness  of  RNA  to  be  evaluated,  and  allow  assessment 
of  whether  additional  remedial  measures  should  be  considered  or  implemented;  a 
monitoring  plan  was  developed  to  address  the  requirements  of  LTM  to  be  conducted  as 
part  of  RNA.  If  the  results  of  LTM  through  time  demonstrate  that  the  plume  continues 
to  recede,  then  the  frequency  of  LTM  could  potentially  be  reduced. 
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SECTION  1 


INTRODUCTION 


This  report  was  prepared  by  Parsons  Engineering  Science,  Inc.  (Parsons  ES)  and 
presents  the  results  of  a  treatability  study  (TS)  conducted  to  evaluate  the  use  of 
remediation  by  natural  attenuation  (RNA)  for  groundwater  contaminated  by  fuel 
hydrocarbons  at  Installation  Restoration  Program  (IRP)  Site  SS-04  [a  former  military 
underground  storage  tank  (UST)  site]  at  Langley  Air  Force  Base  (AFB,  the  Base),  in 
Hampton,  Virginia.  The  results  of  previous  investigations  indicated  that  fuel 
hydrocarbons  had  been  released  into  the  soil  and  shallow  groundwater  at  the  site. 

As  used  throughout  this  report,  the  term  “remediation  by  natural  attenuation”  refers 
to  a  subsurface  contaminant  management  strategy  that  relies  on  natural  physical, 
chemical,  and  biological  mechanisms  to  control  exposure  of  potential  receptors  to 
contaminants  in  soils  and  groundwater  at  concentrations  that  exceed  regulatory  levels. 
Potential  mechanisms  which  can  facilitate  RNA  of  a  variety  of  anthropogenic  chemicals 
include  the  processes  of  advection,  dispersion,  dilution  due  to  recharge,  sorption, 
volatilization,  and  biodegradation. 

1.1  SCOPE  AND  OBJECTIVES 

Parsons  ES  was  retained  by  the  United  States  Air  Force  Center  for  Environmental 
Excellence  (AFCEE)  to  conduct  site  characterization  and  groundwater  modeling  to 
evaluate  if  RNA  with  long-term  monitoring  (LTM)  would  be  a  scientifically  defensible 
remedial  option  for  contaminated  groundwater  at  IRP  Site  SS-04. 

The  intent  of  the  RNA  demonstration  program  sponsored  by  AFCEE  is  to  develop  a 
systematic  process  for  scientifically  investigating  and  documenting  naturally-occurring 
subsurface  attenuation  processes  that  can  be  incorporated  into  overall  site  remediation 
plans.  The  objective  of  the  program  and  this  specific  study  at  Langley  AFB  is  to 
provide  sound  evidence  of  natural  attenuation  of  dissolved  fuel  hydrocarbons  in 
groundwater  so  that  this  information  can  be  used  by  the  Base  and  its  prime 
environmental  contractor(s)  to  develop  an  effective,  and  cost-effective,  groundwater 
remediation  strategy.  As  a  result,  these  studies  are  not  necessarily  intended  to  fulfill 
specific  federal  or  state  requirements  regarding  site  assessments,  remedial  action  plans, 
or  other  mandated  investigations  and  reports.  A  secondary  goal  of  this  multi-site 
initiative  is  to  provide  a  database  containing  information  from  multiple  sites  that 
demonstrates  that  natural  processes  of  contaminant  degradation  can  reduce  contaminant 
concentrations  in  groundwater  to  acceptable  cleanup  standards  before  potential  receptor 
exposure  pathways  are  completed. 
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The  scope  of  work  for  this  project  included  the  following  tasks: 

•  Reviewing  existing  hydrogeologic,  soil,  and  groundwater  quality  data  for  the  site; 

•  Conducting  supplemental  site  characterization  activities  to  assess  the  nature  and 
extent  of  fuel  hydrocarbon  compounds  in  soil  and  groundwater,  and  to  collect 
geochemical  data  to  evaluate  whether  subsurface  conditions  favored  RNA; 

•  Developing  a  conceptual  hydrogeologic  model  of  the  shallow  saturated  zone, 
including  the  current  distribution  of  contaminants  in  the  subsurface; 

•  Determining  whether  processes  of  contaminant  attenuation  and  destruction  are 
occurring  naturally  in  groundwater  at  the  site; 

•  Simulating  the  fate  and  transport  of  fuel  hydrocarbons  [benzene,  toluene, 
ethylbenzene,  and  xylenes  (BTEX)]  in  groundwater  under  the  influence  of 
advection,  dispersion,  sorption,  and  biodegradation,  using  the  analytical  fate  and 
transport  screening  model  BIOSCREEN; 

•  Evaluating  a  range  of  model  input  parameters  to  determine  the  sensitivity  of  the 
model  to  those  parameters  and  to  consider  several  contaminant  fate  and  transport 
scenarios; 

•  Evaluating  whether  naturally-occurring  attenuation  processes  are  sufficient  to 
minimize  BTEX  plume  expansion  so  that  groundwater  quality  standards  can  be 
met  at  a  downgradient  point  of  compliance  (POC); 

•  Developing  remedial  action  objectives  (RAOs)  and  reviewing  available  remedial 
technologies; 

•  Using  the  results  of  the  analysis  to  identify  an  appropriate  remedial  option  based 
on  specific  effectiveness,  Lmplementability,  and  cost  criteria;  and 

•  Providing  a  LTM  plan  that  includes  LTM  well  locations  and  a  sampling  and 
analysis  plan  (SAP). 

Site  characterization  activities  in  support  of  this  RNA  TS,  completed  by  Parsons  ES 
in  October  and  November  1996  and  October  1997,  included  using  the  Geoprobe® 
system  for  soil  sample  collection  and  monitoring  point  installation;  using  a  hand  auger 
for  collection  of  soil  samples  and  installation  of  monitoring  points;  aquifer  testing;  and 
collection  and  analysis  of  groundwater  samples  from  newly-installed  monitoring  points 
and  existing  monitoring  wells.  Results  from  a  Cone  Penetrometry  Testing  (CPT) 
investigation  coupled  with  Laser-Induced  Fluorescence  (LIE)  conducted  by  the  United 
States  Army  Corps  of  Engineers  (USACE)  in  September  1995  provided  additional 
information  regarding  subsurface  hydrogeology  and  the  distribution  of  fuel  constituents. 

Site-specific  data  were  used  to  simulate  the  fate  and  transport  of  benzene  at  the  site 
using  the  analytical  solute  transport  model  BIOSCREEN.  The  BIOSCREEN  model 
was  used  to  simulate  the  movement  of  dissolved  benzene  in  the  shallow  saturated  zone 
under  the  influence  of  advection,  dispersion,  sorption,  and  biodegradation.  Model 
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results  were  used  to  help  assess  the  potential  for  completion  of  receptor  exposure 
pathways  involving  groundwater,  and  to  identify  whether  natural  attenuation  with  LTM 
is  an  appropriate  and  defensible  remedial  option  for  contaminated  groundwater. 

Much  of  the  hydrogeologic  and  groundwater  chemical  information  from  previous 
investigations  conducted  at  this  site  was  not  available.  The  field  work  conducted  under 
this  program  was  oriented  toward  the  collection  of  supplementary  hydrogeologic  and 
chemical  data  necessary  to  assess  the  extent  of  fuel  hydrocarbons  in  soil  and 
groundwater,  and  to  document  and  simulate  the  effectiveness  of  RNA  with  LTM  for 
groundwater  containing  fuel  hydrocarbons. 

This  report  contains  nine  sections,  including  this  introduction,  and  six  appendices. 
Section  2  summarizes  site  characterization  activities.  Section  3  summarizes  the 
physical  characteristics  of  the  study  area.  Section  4  describes  the  nature  and  extent  of 
soil  and  groundwater  contamination  and  the  geochemistry  of  soil  and  groundwater  at 
the  site.  Section  5  describes  the  conceptual  model  for  this  site  and  the  design  of  the 
BIOSCREEN  model,  lists  model  assumptions  and  input  parameters,  and  describes 
sensitivity  analyses  and  model  output.  Section  6  develops  and  presents  a  limited 
comparative  analysis  of  remedial  alternatives.  Section  7  presents  the  LTM  plan  for  the 
site,  and  Section  8  presents  the  conclusions  of  this  work.  The  references  used  to 
develop  this  document  are  listed  in  Section  9.  Appendix  A  contains  pertinent  figures 
and  tables  containing  information  collected  during  previous  site  investigations 
(Hazardous  Materials  Technical  Center  [HMTC],  1987;  Law  Environmental,  Inc 
[Law],  1991).  Appendix  B  contains  Geoprobe®  borehole  logs;  records  of  monitoring 
point  installation,  development  and  sampling;  and  slug  test  results.  Appendix  C 
presents  analytical  results  for  soil  and  groundwater  samples.  Appendix  D  contains 
calculations  and  model  input  parameters,  and  Appendix  E  contains  BIOSCREEN  model 
input  and  output  in  spreadsheet  (EXCEL®)  format  on  a  diskette.  Appendix  F  contains 
remedial  alternative  design  and  cost  calculations. 

1.2  BACKGROUND 

The  operational  history  of  Langley  AFB  and  IRP  Site  SS-04,  and  the  results  of 
previous  enviroiunental  investigations  at  the  site,  are  summarized  below.  Operational 
history  information  was  derived  primarily  from  reports  prepared  by  Law  (1991)  and 
Water  and  Air  Research  (WAR,  1985). 

1.2.1  Base  and  Operational  History 

Langley  AFB  is  located  in  Hampton  in  southeastern  Virginia.  The  Base  covers 
approximately  2,900  acres  and  is  located  within  the  outer  coastal  plain  physiographic 
province  of  Virginia  (Figure  1.1).  The  Base  is  bordered  by  the  city  of  Hampton  on  the 
south,  the  city  of  Poquoson  on  the  north,  and  the  city  of  Newport  News  approximately 
one  mile  to  the  west.  Norfolk  is  approximately  12  miles  south-southeast  of  the  Base. 
The  Back  River  forms  the  northeastern  and  southeastern  borders  of  the  Base  and 
discharges  into  Chesapeake  Bay,  approximately  3  miles  east  of  the  Base.  Predominant 
land  uses  outside  of  Langley  AFB  are  residential,  light  industrial,  and  commercial. 
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Langley  Field,  the  predecessor  of  Langley  AFB,  became  operational  in  1917.  The 
mission  of  Langley  Field  varied  throughout  its  period  of  operation.  Langley  Field 
officially  became  Langley  AFB  in  January  1948,  shortly  after  the  formation  of  the  US 
Air  Force  (USAF)  Tactical  Air  Command  (TAC)  at  the  Field.  Langley  AFB  became 
the  headquarters  for  the  USAF  Air  Combat  Command  (ACC)  in  June  1992,  after  the 
TAC  was  inactivated  during  USAF  restructuring  (USAF,  1993).  The  1st  Fighter  Wing 
under  the  ACC  is  the  host  unit  at  Langley  AFB.  The  primary  mission  of  the  Wing  is  to 
maintain  rapid  combat  capability  for  rapid  global  deployment  to  conduct  air  superiority 
operations  (USAF,  1994).  Approximately  9,000  permanent  military  personnel  are 
assigned  to  Langley  AFB,  and  about  3,000  civilians  are  employed  at  the  Base  (USAF, 
1993). 

IRP  Site  SS-04  (the  Site)  is  located  along  Sweeny  Avenue  near  the  intersection  with 
Cook  Avenue,  in  the  southeastern  part  of  the  Base  (Figures  1.2  and  1.3).  The  site  is 
the  location  of  an  abandoned  UST  farm  that  was  formerly  used  to  store  JP-4  aviation 
fuel.  Previously,  twenty-four  25,000-gallon  underground  fuel  storage  tanks  were  in 
operation  at  the  site.  The  tanks  were  positioned  in  two  groups  of  12,  north  of  Sweeny 
Avenue  and  southwest  of  Building  764  (Figure  1.4).  The  tanks  were  a  part  of  the  Base 
fuel  distribution  system  that  also  included  the  JP-4  jet  fuel  transfer  line  and  fuel 
distribution  pipelines  running  north  from  the  UST  system  toward  the  flight  line  (Figure 
1.4).  All  24  tanks  were  abandoned  in  1987  by  cleaning  the  tanks  and  backfilling  them 
with  a  sand-cement  slurry;  the  6-inch  diameter  steel  JP-4  fuel  transfer  pipeline  is 
reported  to  have  been  abandoned  in  1990  (V.  Bartels,  oral  comm.,  August  7,  1998).  It 
is  not  clear  whether  the  fuel  distribution  pipelines  that  ran  north  from  the  tank  field  to 
the  flight  line  are  still  in  place.  Leaks  in  the  former  tanks  and  the  JP-4  distribution  and 
transfer  pipelines  appear  to  have  been  the  source  of  fuel  contamination  at  the  site. 

1.2.2  Previous  Investigations  and  Remedial  Activities 

In  1981,  CH2M  Hill  (1981)  performed  a  record  search  for  IRP  Site  SS-04  and 
identified  the  site  as  a  “possible  fuel-saturated  area.”  Based  on  the  results  of  that 
evaluation,  the  following  studies  were  conducted: 

•  A  site  confirmation  and  quantification  assessment  that  included  the  installation  of 
nine  groundwater  monitoring  wells  (S-4A  through  S-4I,  which  were  subsequently 
destroyed)  in  which  free  product  and  dissolved-phase  hydrocarbon  fuels  were 
detected  (WAR,  1985). 

•  An  organic  soil  vapor  survey  that  characterized  the  extent  of  fuel  contamination 
on  the  basis  of  soil  gas  samples  from  44  auger  holes  [Earth  Technology  Corp. 
(ETC),  1986].  The  survey  also  evaluated  fire  and  explosion  hazards  by  sampling 
for  organic  vapors  at  32  locations,  including  storm  sewers,  electrical  utility 
manholes,  open  excavations,  monitoring  wells,  and  auger  holes.  Potentially 
explosive  conditions  were  identified  at  four  locations. 

•  A  Remedial  Action  Plan  (RAP)  that  identified  potential  and  actual  hazards  and 
evaluated  remedial  alternatives  on  the  basis  of  previous  investigation  results 
(HMTC,  1987). 
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•  A  hydrogeologic  investigation,  which  included  the  installation  of  15  monitoring 
wells  (wells  OW-1  through  OW-15)  to  further  delineate  the  floating  and  dissolved 
fuel  plume  (ETC,  1988)  and  aquifer  testing  to  evaluate  the  hydraulic 
characteristics  of  subsurface  materials. 

.  Two  rounds  of  groundwater  sampling  and  chemical  analysis  of  groundwater 
samples  from  monitoring  wells  in  1988  [James  R.  Reed  and  Associates  (JRRA), 
1988]. 

•  Investigations  to  support  development  of  a  Corrective  Action  Plan  (CAP), 
including  installation  and  development  of  monitoring  wells  (wells  OW-102 
through  OW-107);  measurement  of  depth  to  free  product  and  to  groundwater  in 
wells;  collection  of  soil  samples,  and  chemical  and  geotechnical  analyses; 
groundwater  sampling  and  analysis;  and  slug  testing  of  wells  (Law,  1991).  The 
CAP  recommended  a  system  of  15  vacuum-extraction  recovery  wells  to  lower  the 
water  table  and  recover  free-phase  fuel.  The  system  installed  in  1992  included  16 
recovery  wells  connected  to  a  main  header  pipe  that  discharged  into  a  vacuum 
decanter  tank.  Water  from  the  decanter  was  further  treated  with  an  oil/water 
separator  and  an  air  stripper.  Air  stripper  effluent  was  discharged  to  a  storm 
sewer. 

•  Monthly  progress  reports  detailing  the  effectiveness  of  the  fuel  recovery  system. 
These  reports  were  submitted  by  Parsons  ES  (1995b,  1995c,  1995d,  1996b,  and 
1996c)  from  the  time  the  system  was  placed  in  operation  (July  1992)  until  the 
system  was  voluntarily  shut  down  in  April  1996.  Reports  included  results  of: 

-  Monitoring  of  air  stripper  influent  and  effluent  for  BTEX  and  pH; 

-  Final  effluent  monitoring  for  BTEX,  total  petroleum  hydrocarbons  (TPH), 
total  lead,  oil  and  grease,  pH,  and  discharge  quantities; 

-  Measurement  of  free-product  thickness  and  groundwater  elevations;  and 

-  Analyses  of  groundwater  samples  collected  from  selected  wells  on  a  quarterly 
basis. 

The  system  was  shut  down  after  nearly  nondetectable  BTEX  concentrations  were 
reported  in  the  air-stripper  influent  through  a  two-year  period.  Over  the  operational 
period,  a  significant  decrease  in  thickness  of  mobile  light  nonaqueous  phase  liquid 
(LNAPL)  was  observed;  however,  the  areal  extent  of  mobile  LNAPL  apparently 
increased.  Additional  details  regarding  the  areal  extent  of  fuel  hydrocarbons  are 
presented  in  Section  4  of  this  RNA  TS. 
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SECTION  2 


SITE  CHARACTERIZATION  ACTIVITIES 


This  section  discusses  the  methods  used  by  Parsons  ES  to  collect  site-specific  data  at 
IRP  Site  SS-04,  Langley  AFB,  Virginia,  and  describes  the  conduct  and  results  of  the 
CPT/LIF  investigation  completed  by  the  USAGE  in  September  1995.  To  meet  the 
objectives  of  the  RNA  demonstration,  additional  data  were  required  to  evaluate  near¬ 
surface  geology,  aquifer  properties,  and  the  current  extent  of  fuel  constituents  in  soil 
and  groundwater.  Site-characterization  activities  included  performing  CPT  with  LIE, 
and  soil  sampling  and  installation  of  groundwater  monitoring  points  using  the 
Geoprobe®  direct-push  system  or  a  hand  auger.  Groundwater  samples  were  collected 
from  newly-installed  monitoring  points  and  previously-installed  monitoring  wells. 
Well-displacement  (“slug”)  tests  were  conducted  at  several  of  the  previously-installed 
monitoring  wells  to  evaluate  the  hydraulic  conductivity  of  earth  materials  below  the 
water  table.  Previously -collected  data  were  integrated  with  data  collected  during  the 
current  program  to  develop  the  conceptual  site  model  and  to  aid  in  interpretation  of  the 
hydrogeologic  setting  (Section  3)  and  distribution  of  fuel  hydrocarbons  in  the 
subsurface  (Section  4). 

The  following  sections  describe  the  procedures  used  during  collection  of  site-specific 
data.  Additional  details  regarding  investigation  activities  conducted  by  Parsons  ES  are 
presented  in  the  TS  work  plan  (Parsons  ES,  1996d). 

2.1  CONE  PENETROMETRY 

Subsurface  conditions  at  the  site  were  characterized  using  CPT  coupled  with  LIE 
from  21  through  23  September  1995.  CPT  pushes  were  performed  at  the  locations 
labeled  CPT-1  through  CPT-46  to  characterize  subsurface  stratigraphy  (Figure  2.1). 
LIE  was  performed  simultaneously  at  these  locations  to  evaluate  the  extent  of  residual 
or  mobile  hydrocarbons  in  the  soils  and  groundwater. 

2.1.1  Evaluation  of  Stratigraphy 

Cone  penetrometry  is  an  expeditious  and  effective  means  of  analyzing  the 
stratigraphy  of  a  site  by  measuring  the  resistance  of  earth  material  against  the  conical 
probe  of  the  penetrometer  as  it  is  pushed  into  the  subsurface.  Stratigraphy  is  evaluated 
by  correlating  the  point  stress  at  the  probe  tip  and  frictional  stress  on  the  side  or 
“sleeve”  of  the  cone  assembly.  The  correlation  between  these  two  stress  points  varies 
depending  on  lithology.  Stratigraphy  as  determined  from  the  CPT  is  compared  with 
previously-collected  soil  data,  or  is  compared  directly  with  stratigraphic  information 
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collected  at  the  same  location  (or  at  nearby  locations)  to  correlate  the  CPT  readings 
with  the  lithologies  present  in  the  subsurface. 

CPT  was  conducted  using  the  USAGE’S  cone  penetrometer  truck.  This  equipment 
consists  of  an  instrumented  probe  that  is  forced  into  the  ground  using  a  hydraulic  load 
frame  mounted  on  a  heavy  truck,  with  the  weight  of  the  truck  providing  the  necessary 
reaction  mass.  The  penetrometer  equipment  is  housed  in  a  stainless  steel,  dual¬ 
compartment  body  mounted  on  a  43,000-pound,  triple-axle  Kenworth®  truck  chassis 
powered  by  a  turbo-charged  diesel  engine.  The  weight  of  the  truck  and  equipment  is 
used  as  ballast  to  achieve  the  overall  push  capability  of  39,000  pounds.  This  push 
capacity  may  be  limited  in  tight  soils  by  the  stiffness  of  the  1.8-inch  outside-diameter 
(OD)  push  rods,  rather  than  by  the  weight  of  the  truck.  The  current  39,000-pound 
limitation  is  intended  to  minimize  the  possibility  of  push-rod  buckling.  Penetration 
force  is  supplied  by  a  pair  of  large  hydraulic  cylinders  bolted  to  the  truck  frame.  The 
penetrometer  is  usually  advanced  vertically  into  the  soil  at  a  constant  rate  of  2 
centimeters  per  second  (cm/s),  although  this  rate  must  sometimes  be  reduced,  such  as 
when  hard  strata  are  encountered. 

The  penetrometer  probe  is  of  standard  dimensions,  having  a  1.8-inch  OD,  60-degree 
conical  point  with  sacrificial  tip,  and  an  8.0-inch-long  by  1.8-inch-OD  friction  sleeve. 
Inside  the  probe,  two  load  cells  independently  measure  the  vertical  resistance  against 
the  conical  tip  and  the  side  friction  along  the  sleeve.  Each  load  cell  is  a  cylinder  of 
uniform  cross-section  which  is  instrumented  with  four  strain  gauges  in  a  frill-bridge 
circuit.  Forces  are  sensed  by  the  load  cells,  and  the  data  are  transmitted  from  the  probe 
assembly  via  a  cable  running  through  the  push  tubes.  The  analog  data  are  digitized, 
recorded,  and  plotted  by  computer  in  the  penetrometry  truck.  A  grout  tube  also  runs 
down  the  push  cylinder  to  allow  the  introduction  of  cement  grout  to  the  hole  in  order  to 
seal  the  CPT  hole  as  the  pushrods  are  withdrawn. 

2.1.2  Investigation  of  Residual  and  Mobile  Hydrocarbons 

The  known  propensity  of  aromatic  hydrocarbons  to  fluoresce  under  ultraviolet 
wavelengths  has  allowed  the  use  of  LIF  technology,  in  conjunction  with  CPT 
technology,  to  evaluate  soil  characteristics  and  hydrocarbon  contamination 
simultaneously.  The  LIF  system  has  a  0.25-inch  sapphire  window  in  the  side  of  the 
cone  that  allows  a  laser  to  scan  the  soil  for  fluorescent  compounds  as  the  CPT 
penetrometer  rod  pushes  through  soil.  Fiber  optic  cables  connected  to  the  laser 
spectrometer  and  a  6-pair  electrical  conductor  connected  to  the  CPT  data  acquisition 
system,  are  routed  through  the  interior  of  the  push  tubes  to  the  CPT  probe. 

The  basic  components  of  the  LIF  instrument  are  a  nitrogen  laser,  a  fiber  optic  probe, 
a  monochromator  for  wavelength  resolution  of  the  return  fluorescence,  a 
photomultiplier  tube  to  convert  photons  into  an  electrical  signal,  a  digital  oscilloscope 
for  waveform  capture,  and  a  control  computer.  The  fiber  optic  probe  for  the  cone 
penetrometer  consists  of  delivery  and  collection  optical  fibers,  a  protective  sheath,  a 
fiber  optic  mount  within  the  cone,  and  a  0.25-inch  sapphire  window.  The  wavelength 
used  in  the  USAGE  CPT  LIF  system  gives  the  strongest  fluorescence  signal 
(attributable  to  the  presence  of  contamination)  for  naphthalene  and  heavier  long-chained 
hydrocarbons.  Thus,  while  the  LIF  is  not  entirely  appropriate  for  detecting  the 
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fluorescence  of  BTEX,  it  is  useful  for  defining  soil  contamination  because  the  heavier 
long-chained  hydrocarbons  are  more  preferentially  sorbed  to  the  soil  matrix. 

Graphical  results  of  each  LIF/CPT  push  were  plotted  by  USAGE  staff  at  the 
conclusion  of  each  penetration  and  were  available  minutes  after  the  completion  of  each 
hole.  The  graphs  showed  cone  resistance,  sleeve  friction,  soil  classification, 
fluorescence  intensity,  and  maximum  fluoresced  wavelength.  Final  CPT  logs  are 
presented  in  Appendix  B. 

2.1.3  CPT  Hole  Abandonment 

The  CPT/LIF  probe  is  equipped  with  a  grout  tube  and  sacrificial  tip,  enabling  the 
CPT/LIF  holes  to  be  abandoned  by  backfilling  with  a  Portland*  cement  grout  as  the 
CPT  pushrod  was  withdrawn.  If  soil  samples  were  collected  with  the  Hoggen-Toggler* 
sampler,  grouting  could  not  be  accomplished  during  pushrod  withdrawal;  therefore, 
these  holes  were  abandoned  with  Portland*  cement  introduced  from  the  ground  surface 
after  sample  collection. 

2.1.4  Equipment  Decontamination 

After  sampling  at  each  CPT  location,  CPT  push  rods  were  cleaned  with  the  CPT 
steam-cleaning  system  (rod  cleaner)  as  the  rods  were  withdrawn  from  the  ground.  A 
vacuum  system  located  beneath  the  CPT  truck  was  used  to  recover  cleaning  water.  Use 
of  this  system. resulted  in  nearly  100-percent  recovery  of  steam-cleaning  rinseate  from 
the  rod  cleaner.  Rinseate  was  generated  only  as  the  rods  moved  past  the  cleaner, 
thereby  minimizing  liquid  waste  generation.  Rinseate  was  collected  in  55-gallon 
drums.  The  filled  55-gallon  drums  were  labeled  with  the  date,  contents,  generation 
location,  and  generators.  Filled  drums  were  left  on  site  for  disposal  by  the  Base. 

All  soil  sampling  tools  were  cleaned  onsite  with  a  steam/hot-water  spray  prior  to  use 
and  between  each  sampling  event.  Potable  water  used  in  CPT  equipment  cleaning, 
decontamination,  or  grouting  was  obtained  from  the  Base  water  supply.  Approval  for 
use  of  water  was  verified  by  contacting  the  appropriate  facility  personnel.  Precautions 
were  taken  to  minimize  any  impact  to  the  surrounding  area  that  might  result  from 
decontamination  operations. 

2.2  SOIL  SAMPLING  AND  MONITORING  POINT  INSTALLATION 

Soil  samples  were  collected  and  monitoring  points  were  installed  during  the  field 
efforts  of  October  to  November  1996  and  October  1997.  Field  work  was  conducted 
using  the  Geoprobe®  during  the  period  October  25  through  November  3,  1996,  and 
consisted  of  soil  sampling  and  installation  of  temporary  groundwater  monitoring  points. 
Twenty-four  monitoring  points  (points  4MP-1  through  4MP-4,  4MP-5S,  4MP-5D, 
4MP-6  through  4MP-11,  4MP-12M,  4MP-12D,  4MP-13,  4MP-14S,  4MP-14D,  and 
4MP-15  through  4MP-21)  were  installed  at  21  locations  on  Site  SS-04  during  this  event 
to  assist  in  characterization  of  the  shallow  groundwater  flow  system  and  the  distribution 
of  fuel  constituents  at  the  site.  Monitoring-point  locations  are  shown  on  Figure  2.2; 
Table  2.1  presents  completion  details.  Nested  points  (4MP-5S  and  4MP-5D, 
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TABLE  2.1 

MONITORING  POINT  COMPLETION  DATA 


IRP  SITE  SS-04 

REMEDIATION  BY  NATURAL  ATTENUATION  TS 
LANGLEY  AFB,  VIRGINIA 


Boring/ 

Well 

Borehole 

Total 

Screened 

Elevation 

Elevation 

Point/Well 

Installation 

Northing 

Easting 

Diameter^ 

Diameter*^^ 

Depth 

Interval 

TOC 

Ground 

Identification 

Date 

(feet) 

(feet) 

(inches) 

(inches) 

(ft.  bgs)'' 

(ft.  bgs) 

(ft.  msl)'^ 

(ft.  msl) 

4MP-1 

25-Oct-96 

277830.68 

2626348.25 

0.75 

2.25 

11.8 

1.8-11.8 

7.73 

8.0 

4MP-2 

26-Oct-96 

277881.15 

2626105.75 

0.75 

2.25 

11.9 

1.9-11.9 

8.05 

8.6 

4MPo 

26-Oct-96 

278040.09 

2625773.61 

0.75 

2.25 

11.5 

1.5-11.5 

8.24 

8.6 

4MP-4 

26-Oct-96 

277890.01 

2625903.92 

0.5 

2.25 

11.6 

5.6-11.6 

7.72 

CO 

4MP-5S 

26-Oct-96 

278066.83 

2626348.17 

0.5 

2.25 

8.8 

2.8-8.8 

7.94 

8.3 

4MP-5D 

28-Oct-96 

278066.83 

2626348.17 

0.5 

2.25 

17.0 

14.0-17.0 

7.93 

8.3 

4MP-6 

27-Oct-96 

278257.98 

2626219.13 

0.5 

2.25 

10.0 

4.0-10.0 

8.57 

8.8 

4MP-7 

27-Oct-96 

278192.08 

2626074.06 

0.5 

2.25 

10.0 

4.0-10.0 

7.89 

8.3 

4MP-8 

27-Oct-96 

278120.10 

2625963.94 

0.5 

2.25 

27.0 

24.0-27.0 

8.66 

9.1 

4MP-9 

28-Oct-96 

278022.56 

2626752.74 

0.5 

2.25 

11.0 

5.0-11.0 

8.00 

8.2 

4MP-10 

29-Oct-96 

278357.92 

2627146.27 

0.5 

2.25 

12.0 

6.0-12.0 

7.60 

8.1 

4MP-11 

29-Oct-96 

278068.87 

2626556.42 

0.5 

2.25 

12.0 

6.0-12.0 

7.23 

7.4 

4MP-12M 

31 -Oct-96 

278228.40 

2626681.86 

0.5 

2.25 

22.0 

19.0-22.0 

7.75 

8.1 

4MP-12D 

31 -Oct-96 

278228.40 

2626681.86 

0.5 

2.25 

34.0 

31.0-34.0 

7.71 

8.1 

4MP-13 

29-Oct-96 

278154.49 

2627053.96 

0.5 

2.25 

12.0 

6.0-12.0 

7.98 

8.2 

31 -Oct-96 

278406.06 

2626754.89 

0.75 

2.25 

12.0 

2.0-12.0 

8.30 

8.7 

1 -Nov-96 

278406.06 

2626754.89 

0.5 

2.25 

26.0 

23.0-26.0 

8.25 

8.7 

31 -Oct-96 

278271.97 

2626722.33 

0.5 

2.25 

26.0 

23.0-26.0 

7.99 

8.3 

4MP-16 

31 -Oct-96 

278290.83 

2626535.03 

0.5 

2.25 

26.0 

23.0-26.0 

8.54 

8.8 

4MP-17 

31 -Oct-96 

278416.29 

2626055.33 

0.75 

2.25 

12.0 

2.0-12.0 

8.73 

9.1 

4MP>18 

31 -Oct-96 

278561.02 

2626190.61 

0.75 

2.25 

12.0 

2.0-12.0 

8.42 

8.7 

4MP-19 

1 -Nov-96 

278780.42 

2627324.83 

0.75 

2.25 

12.0 

2.0-12.0 

8.96 

9.4 

4MP-20 

1 -Nov-96 

278247.08 

2625684.27 

0.75 

2.25 

12.0 

2.0-12.0 

7.81 

8.2 

4MP-21 

1 -Nov-96 

278511.05 

2626977.31 

0.5 

2.25 

26.0 

23.0-26.0 

8.07 

8.3 

4MP-22 

6-Oct-97 

NA'' 

NA 

0.75 

3 

7.0 

2.0-7.0 

7.85 

NA 

4MP-23 

6-Oct-97 

NA 

NA 

0.75 

3 

8,5 

3,5-8.5 

8.17 

NA 

Notes: 


^  Well  diameter  =  inside  diameter  of  installed  casing. 
Borehole  diameter  =  diameter  of  drilled  borehole, 
ft.  bgs  =  feet  below  ground  surface. 

^  TOC  =  top  of  casing;  ft.  msl  =  feet  above  mean  sea  level. 
NA  =  Not  available. 
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4MP-12M  and  4MP-12D,  and  4MP-14S  and  4MP-14D)  were  installed  in  pairs  adjacent 
to  each  other,  or  to  existing  wells.  Points  screened  across  the  water  table  or  in  the 
upper  ten  feet  of  the  saturated  zone  (i.e.,  shallow  points)  were  designated  by  the  suffix 
“S”;  points  screened  at  Geoprobe  refusal  (i.e.,  deep  points)  were  designated  by  the 
suffix  “D”;  and  points  screened  at  intermediate  depths  (i.e.,  middle  points)  were 
designated  by  the  suffix  “M.”  Monitoring  points  4MP-8,  4MP-15,  4MP-16,  and  4MP- 
21  are  screened  at  Geoprobe®  refusal,  but  are  not  labeled  with  a  “D”  because  they  are 
not  associated  with  nested  pairs.  Monitoring-point  locations  were  selected  to  provide 
the  hydrogeologic  data  necessary  for  implementation  of  a  fate  and  transport  model  and 
to  evaluate  the  occurrence  and  rate  of  natural  attenuation.  Shallow  monitoring  points 
4MP-22  and  4MP-23  were  installed  with  a  hand  auger  on  6  and  7  October  1997  to 
further  define  the  groundwater  flow  system,  and  extent  of  hydrocarbons  in  shallow 
groundwater. 

Three  of  the  new  monitoring  points  (4MP-19,  4MP-21  and  4MP-22)  were  installed 
east  of  IRP  Site  SS-04,  and  were  intended  primarily  to  characterize  the  groundwater 
flow  regime  at  IRP  Site  ST-27,  in  conjunction  with  existing  wells  OW-9  and  OW-11  at 
Site  ST-27.  These  activities  were  completed  in  accordance  with  the  procedures 
described  in  the  TS  work  plan  (Parsons  ES,  1996d)  and  in  the  following  sections. 

2.2.1  Geoprobe®  and  Hand  Auger  Operation  and  Soil  Sampling  Procedures 

The  Geoprobe®  system  is  a  hydraulically-powered  percussion/probing  machine  used 
to  advance  sampling  tools  through  unconsolidated  soils.  This  system  allows  rapid  and 
efficient  collection  of  soil,  soil  gas,  and  groundwater  samples  at  shallow  depths,  while 
minimizing  the  generation  of  investigation-derived  waste  materials.  The  hand  auger 
produces  a  three-inch  borehole,  and  is  operated  by  manually  turning  the  auger  stem. 
For  convenience,  throughout  this  report,  operation  of  Geoprobe®  or  hand  auger 
equipment  is  referred  to  as  “drilling”. 

2. 2.1.1  Pre-Drilling  Activities 

All  subsurface  utility  lines  or  other  man-made  subsurface  features  were  located,  and 
proposed  drilling  locations  were  cleared  and  approved  by  the  Base  prior  to  any  drilling 
activities.  Water  used  in  equipment  cleaning  or  grouting  was  obtained  from  an  onsite 
potable  water  supply  designated  by  the  Base. 

2. 2.1.2  Equipment  Decontamination  and  Fluids  Handling  Procedures 

Prior  to  arriving  at  the  site  and  between  each  drilling  location,  all  probe  rods,  tips, 
sleeves,  pushrods,  samplers,  tools,  and  other  downhole  equipment  were  decontaminated 
using  an  Alconox®  detergent  and  potable  water  solution  followed  by  a  potable  water 
wash.  Fittings,  tips,  and  samplers  also  underwent  an  additional  rinse  with  isopropyl 
alcohol  followed  by  a  final  rinse  with  deionized  water.  Precautions  were  taken  to 
minimize  impact  to  the  areas  surrounding  decontamination  operations.  All 
decontamination  activities  were  conducted  so  as  to  control  and  contain  excess  water. 

All  decontamination  fluids  were  temporarily  contained  and  screened  for  total  volatile 
organic  compounds  (VOCs)  with  a  photoionization  detector  (PID).  All  headspace 
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readings  were  less  than  5  parts  per  million,  volume  per  volume  (ppmv);  therefore,  in 
accordance  with  the  TS  work  plan,  all  decontamination  water  was  released  on-site. 

Fuel,  lubricants,  and  other  similar  substances  were  handled  in  a  manner  consistent 
with  accepted  safety  procedures  and  standard  operating  practices.  All  well  completion 
materials  were  factory  sealed  and  were  not  stored  near  or  in  areas  that  could  be  affected 
by  these  substances. 

2.2. 1.3  Drilling  and  Soil  Sampling 

The  boreholes  were  sampled  continuously  to  the  total  depth  of  the  boring.  However, 
in  some  cases  (i.e.,  4MP-12,  4MP-14,  4MP-15,  and  4MP-21),  poor  sample  recovery 
occurred  in  the  deeper  sample  intervals,  as  a  consequence  of  heaving  sands.  A  final 
borehole  diameter  of  2.25  inches  was  used  for  the  installation  of  points  4MP-1  through 
4MP-21,  which  were  constructed  using  0.5-inch  or  0.75-inch  inside-diameter  (ID) 
casing.  Points  4MP-22  and  4MP-23  consisted  of  0.75-inch  ID  casing  installed  in  a 
three-inch-diameter  borehole. 

The  Parsons  ES  field  geologist  observed  drilling  and  monitoring  point  installation 
activities  and  maintained  a  detailed  descriptive  log  of  recovered  subsurface  materials. 
Final  geologic  logs  of  boreholes  are  presented  in  Appendix  B.  These  logs  contain  the 
following  information: 

•  Sampled  interval  (top  and  bottom  depth); 

•  Notes  regarding  presence  or  absence  of  hydrocarbons,  based  on  odor,  staining, 
and/or  PID  readings; 

•  Soil  description,  including  color,  major  textural  constituents,  minor  constituents, 
and  other  observations;  and 

•  Lithologic  contacts,  with  the  depth  to  contacts  and/or  significant  textural  changes 
recorded  to  the  nearest  foot. 

The  soil  samples  collected  with  the  Geoprobe*  were  obtained  using  4-foot  by  1.5- 
inch-ID  and  2  foot  by  1-1/16-inch-ID  sampling  devices.  A  probe-drive  sampler 
attached  to  the  leading  end  of  the  probe  rods  serves  as  both  the  driving  point  and  the 
sample  collector.  To  collect  a  soil  sample,  the  sampler  was  pushed  or  driven  to  the 
desired  sampling  depth,  the  drive  point  was  retracted  to  open  the  sampling  barrel,  and 
the  sampler  was  subsequently  pushed  into  the  undisturbed  soils  at  the  targeted  sampling 
depth.  The  soil  cores  were  retained  within  a  clear  acetate  liner  inside  the  sampling 
barrel.  The  probe  rods  were  then  retracted,  bringing  the  sampling  device  to  the 
surface.  The  soil  sample  was  then  extruded  from  the  liner  for  visual  lithologic  logging, 
PID  headspace  screening,  or  immediate  packing  in  a  4-ounce  jar  for  chemical  analysis. 
Soil  samples  collected  with  the  hand  auger  were  removed  from  the  auger  bucket  by 
hand  for  visual  lithologic  logging,  PID  headspace  screening,  or  immediate  packing  in  a 
4-ounce  jar  for  chemical  analysis. 

Ziploc’’’'**  bags  containing  soil  samples  collected  for  the  headspace  screening 
procedure  were  quickly  sealed  and  stored  for  at  least  15  minutes  at  the  ambient 
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temperature.  Semiquantitative  measurements  were  made  by  puncturing  the  bag  seal 
with  the  PID  probe  and  reading  the  concentration  of  the  headspace  gases.  The  PID 
relates  the  concentration  of  VOCs  in  a  sample  to  an  isobutylene  calibration  standard. 
The  PID  also  was  used  to  monitor  for  VOCs  in  the  worker  breathing  zone. 

Soil  samples  were  selected  for  laboratory  chemical  analyses  based  on  proximity  to 
the  water  table,  and/or  if  PID  headspace  readings  were  elevated  or  visible 
contamination  was  present.  Eleven  soil  samples  were  submitted  for  chemical  analyses; 

•  Sample  4MP-5  (depth  interval  4-6  feet  below  land  surface); 

•  Sample  4MP- 10  (depth  interval  6  -  8  feet  below  land  surface); 

•  Sample  4M P-1 2  (depth  interval  5.75  -  6.25  feet  below  land  surface); 

•  Samples  4MP-13  (depth  intervals  5.75  -  6.25  and  9.75  -  10.25  feet  below  land 
surface); 

•  Sample  4MP- 14  (depth  interval  5.75  -  6.25  feet  below  land  surface); 

•  Sample  4MP- 15  (depth  interval  3.5  -  4.0  feet  below  land  surface); 

•  Sample  4MP- 16  (depth  interval  4.75  -  5.25  feet  below  land  surface); 

•  Sample  HA-4MP-1  (depth  interval  3.0  -  3.5  feet  below  land  surface);  and 

•  Sample  HA-4MP-11  and  its  duplicate  (depth  interval  3.0  -  3.5  feet  below  land 
surface). 

For  each  soil  sample,  the  Parsons  ES  field  scientist  recorded  the  following 
information: 

•  Sample  interval  (top  and  bottom  depth); 

•  Sample  identification; 

•  Sampling  date;  and, 

•  Sample  collector's  initials. 

After  the  samples  had  been  sealed  and  labeled,  they  were  placed  in  a  cooler  with  ice 
and  held  for  overnight  transport  via  Federal  Express  or  same-day  transport  via  Delta 
Dash  to  Evergreen  Analytical  Laboratory  (EAL)  in  Wheat  Ridge,  Colorado.  The 
analytical  methods  used  for  soil  samples  collected  during  the  field  investigation 
performed  in  support  of  RNA  are  summarized  in  Table  2.2.  Soils  generated  during 
monitoring  point  installation  and  sampling  operations  were  placed  in  55-gallon  drums 
located  onsite,  and  labeled  in  accordance  with  the  Langley  AFB  Investigation  Derived 
Waste  Management  Plan  (Versar,  1996)  for  later  disposition  by  the  Base. 

2.2.2  Monitoring  Point  Installation 

Groundwater  monitoring  points  were  installed  in  26  boreholes  at  23  locations  in 
conjunction  with  this  program  (Figure  2.2).  Detailed  procedures  for  monitoring  point 
installation  are  described  in  the  following  paragraphs. 
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DRAFT 


TABLE  2.2 

ANALYTICAL  PROTOCOL  FOR 
GROUNDWATER  AND  SOIL  SAMPLES 
IRP  SITE  SS-04 

REMEDIATION  BY  NATURAL  ATTENUATION  TS 
LANGLEY  AFB,  VIRGINIA 


FIELD  OR  EAL^ 
AND  WHEN 
PERFORMED 


GROUNDWATER 


Total  Iron 


Ferric  Iron  (Fe"^^) 


Alkalinity  as  Calcium  Carbonate  (CaC03) 


Ammonia  as  Nitrogen  (NH3-N) 


Carbon  Dioxide  (CO2) 


Manganese  (Mn^^) 


Nitrate  as  Nitrogen  (N03’*-N) 


Nitrite  as  Nitrogen  (N02’^-N) 


Sulfate  (SO;^) 


Total  Sulfide 


Conductivity 


Oxygen 


H 


Redox  Potential 


Temperature 


Alkalinity  as  Calcium  Carbonate  (CaC03) 


BTEX  &  Aromatic  Hydrocarbons 


Methane  (CH4) 


Nitrate  as  Nitrogen  (N03’*-N) 


Nitrite  as  Nitrogen  (N02’*-N) 


Sulfate  (SO/^) 


Total  Volatile  Hydrocarbons,  TVPH 


Colorimetric,  Hach  Method  8008 

Field,  96  and  97 

Colorimetric,  Hach  Method  8146 

Field,  96  and  97 

Difference  between  total  and  ferrous  iron 

Field,  96  and  97 

Titrimetric,  Hach  Method  8221 

Field,  96  and  97 

CHEMetrics  Method  1510,  ASTM  4500:  NH3 

Field,  96  and  97 

CHEMetrics  Method  1920,  ASTM  4500:  COj 

Field,  96  and  97 

Colorimetric,  Hach  Method  8034 

Field,  96  and  97 

Colorimetric,  Hach  Method  8039 

Field,  96  and  97 

Colorimetric,  Hach  Method  8507 

Field,  96  and  97 

Colorimetric,  Hach  Method  8051 

Field,  96  and  97 

Colorimetric,  Hach  Method  8131 

Field,  96  and  97 

Direct  reading  meter 

Field,  96  and  97 

Direct  reading  meter 

Field,  96  and  97 

Direct  reading  meter 

Field,  96  and  97 

Direct  reading  meter 

Field,  96  and  97 

Direct  reading  meter 

Field,  96  and  97 

E310.1 

EAL,  96 

SW8020 

EAL,  96  and  97 

RSKSOP-175M 

EAL,  96  and  97 

E300.0 

EAL,  96 

E300.0 

EAL,  96 

E300.0 

EAL,  96 

SW8015,  modified 

EAL,  96 

BTEX  &  Aromatic  Hydrocarbons 

SW8020 

EAL,  96 

SOIL 

BTEX  &  Aromatic  Hydrocarbons 


Grain  Size 


Moisture 


SW8020 


Sieve  Analysis,  +I  through  -400  mesh 


E160.3  (SW846) 


Total  Organic  Carbon  C02C0UL  (SW9060,  modified 


Total  Volatile  Hydrocarbons,  TVPH  SW8015,  modified 


a/  EAL  =  Evergreen  Analytical  Laboratory,  Inc.  of  Wheat  Ridge,  Colorado, 
b/  LNAPL  =  light  non-aqueous  phase  liquid 

c/  Subcontracted  by  EAL  to  Hazen  Research,  Inc.  of  Golden,  Colorado. 

m  Subcontracted  by  EAL  to  Huffman  Laboratories  of  Golden,  Colorado 

=  Field  effort  performed  October  to  November  1996 

97  =  Field  effort  performed  October  1997  ^  ^ 
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EAL,  96 


EAL‘'  96 


EAL,  96 


EAL^  96 


EAL,  96 


2.2.2. 1  Materials  Decontamination 


Monitoring  point  completion  materials  were  inspected  by  the  field  geologist  and 
determined  to  be  clean  and  acceptable  prior  to  use.  All  monitoring  point  completion 
materials  were  factory  sealed  in  plastic  wrap.  Pre-packaged  casing,  sand,  and  bentonite 
were  used  in  well  construction,  and  were  inspected  for  possible  external  contamination 
before  use.  Materials  that  could  not  be  cleaned  to  the  satisfaction  of  the  field  geologist 
were  not  used. 

2.2.2. 2  Casing  and  Screen 

Construction  details  for  each  monitoring  point  were  noted  on  a  monitoring  point 
installation  record  and  are  summarized  on  Table  2.1.  This  information  became  part  of 
the  permanent  field  record  for  the  site.  Monitoring  point  installation  records  for  the 
site  are  presented  in  Appendix  B. 

The  shallow  monitoring  points  were  constructed  of  Schedule  40  polyvinyl  chloride 
(PVC)  riser  pipe  and  Schedule  40  or  Schedule  80  PVC  screen  having  an  ID  of  0.5  or 
0.75  inches.  All  well  casing  and  screen  sections  were  flush-threaded;  glued  joints  were 
not  used.  The  screened  intervals  for  the  shallow  monitoring  point  screens  were  either  5 
feet,  6  feet,  or  10  feet  long  and  were  factory-slotted  with  0.010-inch  openings  (Table 
2.1). 

The  intermediate  and  deep  monitoring  points  screened  below  the  water  were 
constructed  of  Schedule  40  PVC  riser  pipe  and  Schedule  80  PVC  screen  having  an  ID 
of  0.5  inches.  All  well  casing  and  screen  sections  were  flush-threaded;  glued  joints 
were  not  used.  The  screened  intervals  for  the  intermediate  and  deep  monitoring  point 
screens  were  3  feet  long  and  were  factory-slotted  with  0.010-inch  openings. 

The  field  geologist  recorded  the  borehole  depth,  the  lengths  of  all  casing  sections, 
and  the  depth  to  the  top  of  all  monitoring  point  completion  materials  placed  in  the 
annulus  between  the  casing  and  borehole  wall. 

2.2.2. 3  Filter  Pack  and  Annular  Sealant 

A  prepacked  screen  was  utilized  for  all  eight  of  the  medium  and  deep  points  and 
eight  of  the  16  shallow  points.  The  prepacked  screens  are  in  3-foot  sections  with  an 
OD  of  1.5  inches  and  an  ID  of  0.5  inches.  The  inner  component  of  the  prepacked 
screen  consists  of  0.5-inch  Schedule  80  PVC  with  0.010-inch  slots.  The  outer 
component  of  the  screen  is  stainless  steel  wire  mesh  with  a  pore  size  of  0.011  inches. 
The  screens  are  prepacked  with  20/40  grade  silica  sand.  A  filter  pack  seal  of  hydrated 
sodium  bentonite  was  placed  above  the  prepacked  screen. 

Placement  of  a  filter  pack  around  the  remaining  10  monitoring  point  casing  screens 
was  attempted  immediately  after  inserting  the  PVC  casing  string.  However,  filter  pack 
placement  was  only  partially  successful  due  to  collapse  of  the  borehole  walls. 
Therefore,  the  monitoring  points  are  naturally  sand-packed  with  the  formation 
materials.  A  seal  of  hydrated  sodium  bentonite  was  placed  in  that  part  of  the  hole 
above  the  screened  interval  which  remained  open  following  filter  pack  placement  or 
collapse  of  the  borehole  walls. 
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2.2.3  Monitoring  Point  Development 

Each  monitoring  point  was  developed  prior  to  sampling.  Typically,  development 
removes  sediment  from  inside  the  well  casing  and  flushes  fines,  cuttings,  and  drilling 
fluids  from  the  sand  pack  and  the  portion  of  the  formation  adjacent  to  the  well  screen. 
Use  of  the  Geoprobe®  system  and  hand  auger  to  place  monitoring  points  eliminates 
cuttings  and  drilling  fluids.  As  a  result,  development  of  monitoring  points  is  primarily 
intended  to  minimize  the  amount  of  fine  sediment  that  might  accumulate  in  the  casing. 

Monitoring  point  development  was  accomplished  using  a  peristaltic  pump  with 
dedicated  silicon  and  high  density  polyethylene  (HDPE)  tubing.  The  pump  tubing  was 
lowered  to  the  bottom  of  the  points  so  that  fines  were  agitated  and  removed  from  the 
point  in  the  development  water.  Development  was  continued  until  ten  casing  volumes 
of  water  were  removed  from  the  point  and  the  groundwater  pH,  temperamre, 
conductivity,  and  dissolved  oxygen  (DO)  concentrations  had  stabilized.  Several  times, 
a  monitoring  point  was  completely  emptied  of  water  before  ten  casing  volumes  were 
removed.  When  this  situation  occurred,  the  well  was  allowed  to  recharge  and  then 
emptied  again.  This  cycle  was  repeated  several  times.  All  development  water  was 
containerized  on-site  in  55-gallon  drums. 

2.3  GROUNDWATER  AND  LNAPL  SAMPLING 

This  section  describes  the  procedures  used  for  collecting  groundwater  samples.  The 
procedures  described  in  the  TS  work  plan  (Parsons  ES,  1996d)  and  summarized  in 
subsequent  sections  were  followed  in  order  to  maintain  a  high  degree  of  quality  control 
(QC)  during  this  sampling  event. 

Groundwater  sampling  occurred  during  two  events:  October  28  through  November 
4,  1996  and  7  through  9  October  1997.  In  1996,  groundwater  samples  were  collected 
from  23  monitoring  points  (all  points  except  4MP-14S,  4MP-22,  and  4MP-23)  and  23 
of  the  previously-installed  monitoring  wells  -  wells  OW-3,  OW-4,  OW-7,  OW-8,  OW- 
9,  OW-11,  OW-12,  OW-13,  OW-15,  OW-102  through  OW-107,  P-1  through  P-5,  RW- 
6,  RW-13,  and  RW-15.  In  1997,  groundwater  samples  were  collected  from  7 
monitoring  points  and  12  of  the  previously-installed  monitoring  wells,  including  points 
4MP-5S,  4MP-5D,  4MP-7,  4MP-15,  4MP-21,  4MP-22,  4MP-23,  and  wells  OW-3, 
OW-4,  OW-7,  OW-8,  OW-9,  OW-11,  P-1,  P-4,  P-5,  RW-4,  RW-6,  and  RW-15. 
Groundwater  sampling  forms  were  used  to  document  the  specific  details  of  the  sampling 
event  at  each  location.  Groundwater  samples  were  analyzed  for  the  parameters  listed  in 
Table  2.2.  In  addition  to  the  groundwater  sampling  data  collected  under  this  program, 
analytical  results  from  historic  groundwater  sampling  events  at  Site  SS-04  are  provided 
in  Appendix  A. 

2.3.1  Preparation  for  Groundwater  Sampling 

All  equipment  used  for  sampling  was  assembled  and  properly  cleaned  and  calibrated 
(if  required)  prior  to  arriving  in  the  field.  Special  care  was  taken  to  prevent 
contamination  of  the  groundwater  and  extracted  samples  through  cross-contamination 
from  improperly  cleaned  equipment;  therefore,  water  level  indicators  and  sampling 
equipment  were  thoroughly  cleaned  before  and  after  field  use  and  between  uses  at 
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different  sampling  locations.  In  addition,  a  clean  pair  of  new,  disposable  gloves  was 
worn  each  time  a  different  well/point  was  sampled. 

All  parts  of  sampling  and  test  equipment  that  contacted  the  sample  were  thoroughly 
cleaned  before  use.  This  equipment  included  the  water  level  probe  and  cable, 
equipment  for  measuring  on-site  groundwater  chemical  parameters,  and  other 
equipment  that  contacted  the  samples.  The  following  cleaning  protocol  was  used: 

•  Rinse  with  potable  water; 

•  Rinse  with  isopropyl  alcohol; 

•  Rinse  with  distilled  or  deionized  water;  and 

•  Air  dry  prior  to  use. 

Any  deviations  from  these  procedures  were  documented  in  the  field  scientist's  field 
notebook  and  on  the  groundwater  sampling  form.  Decontamination  fluids  were 
contained  and  handled  as  described  in  Section  2. 2. 1.2. 

As  required,  field  analytical  equipment  was  calibrated  according  to  the 
manufacturers’  specifications  prior  to  field  use.  This  requirement  applied  to  direct- 
reading  meters  used  for  on-site  chemical  measurements  of  pH,  conductivity,  and  DO, 
as  well  as  the  Hach®  meter  used  for  other  on-site  geochemical  analysis. 

Upon  arrival  at  the  monitoring  well/point,  the  area  around  the  well  was  cleared  of 
foreign  materials  (brush,  rocks,  and  debris)  to  prevent  sampling  equipment  from 
inadvertently  contacting  debris  around  the  monitoring  well.  Location  preparation  also 
included  an  inspection  of  the  integrity  of  the  well  or  monitoring  point.  At  this  time, 
irregularities  with  the  protective  cover,  cap,  lock,  external  surface  seal,  internal  surface 
seal,  well  identification,  well  datum,  and  pad  were  noted. 

Prior  to  removing  any  water  from  the  well  or  point,  the  static  water  level  was 
measured.  In  all  groundwater  wells  and  monitoring  points,  an  electrical  water-level 
probe  or  oil/water  interface  probe  was  used  to  measure  the  depth  to  groundwater  below 
the  well  datum  to  the  nearest  0.01  foot.  In  1996,  ffee-phase  product  (mobile  LNAPL) 
was  detected  in  permanent  monitoring  wells  P-4,  OW-9,  and  OW-11.  After 
measurement  of  the  static  water  level  at  each  location,  the  water  level  probe  was 
lowered  to  the  bottom  of  the  well/monitoring  point  for  measurement  of  total  well  depth 
(recorded  to  the  nearest  0.1  foot).  Based  on  these  measurements,  the  volume  of  water 
to  be  purged  from  the  wells/points  was  estimated. 

2.3.2  Well/Point  Purging  and  Sample  Collection 

All  monitoring  points  and  monitoring  wells,  except  monitoring  point  4MP-14S,  were 
purged  and  sampled  using  a  peristaltic  pump  with  dedicated  HDPE  and  silicon  tubing. 
Monitoring  point  4MP-14S  could  not  be  purged  or  sampled  during  the  1996  and  1997 
field  efforts  because  it  was  filled  with  sediment.  Purging  consisted  of  removing  at  least 
three  times  the  calculated  casing  volume  prior  to  sample  collection.  After  three  casing 
volumes  of  water  were  removed  from  the  well/point,  purging  continued  until  the  pH, 
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DO  concentration,  oxidation-reduction  potential  (ORP),  conductivity,  and  temperature 
stabilized. 

LNAPL  from  monitoring  well  P-4  was  sampled  in  1996  prior  to  purging  by  utilizing 
a  disposable  bailer.  The  bailer  was  lowered  slowly  across  the  air/LNAPL  interface  to 
recover  the  sample. 

Groundwater  samples  were  collected  from  the  monitoring  wells/points  within  24 
hours  of  purging.  The  samples  were  transferred  directly  from  the  peristaltic  discharge 
tubing  into  the  appropriate  sample  containers.  The  water  was  carefully  poured  down 
the  inner  walls  of  the  sample  bottle  to  minimize  aeration  of  the  sample.  Sample  bottles 
for  BTEX,  total  volatile  hydrocarbons  -  gasoline  (TVH-G),  methane  and  Hach®  field 
analyses  were  filled  so  that  there  was  no  headspace  or  air  bubbles  within  the  container. 
The  analyses  performed  on  groundwater  samples  are  summarized  in  Table  2.2. 

2.3.3  On-Site  Measurement  of  Chemical  Parameters 

DO,  ORP,  pH,  specific  conductance,  and  temperature  were  measured  at  each 
sampling  location  at  the  time  of  sample  collection.  All  measurements  were  collected 
using  a  flow-through  cell  at  the  discharge  of  the  peristaltic  pump.  DO  measurements 
were  taken  using  a  YSI®  55  DO  meter.  DO  concentrations  were  recorded  after  the 
readings  stabilized.  Temperature  was  taken  from  the  same  YSI®  meter  as  the  DO 
readings.  ORP  and  pH  measurements  were  taken  with  an  Orion®  250A  meter.  Either 
an  Extech®  Oyster  meter  or  a  Hach®  combination  TDS/conductivity  meter  was 
employed  for  the  specific  conductance  measurements.  All  parameters  were  recorded  on 
the  groundwater  sampling  record. 

An  on-site  laboratory  staffed  by  Parsons  ES  personnel  was  established  at  Building 
763  and  was  used  to  analyze  groundwater  samples  for  several  indicator  parameters 
(Table  2.2).  A  Hach®  D^700  colorimeter  was  used  to  measure  ferrous  iron  (Fe'"^), 
total  iron  (Fe^^  +  Fe^^),  sulfate  (S04^),  sulfide  (S’  ),  nitrate  (NOp,  nitrite  (NO/),  and 
manganese  (Mn^"^).  Titrations  using  Hach®  reagents  were  conducted  to  measure 
alkalinity  [as  milligrams  per  liter  (mg/L)  calcium  carbonate  (CaCOi)];  and 
CHEMetrics*  color  tests  were  used  to  measure  ammonia  (NH3)  and  carbon  dioxide 
(CO2).  Groundwater  samples  were  collected  directly  into  clean  glass  or  polyethylene 
containers,  capped,  and  transported  to  the  Parsons  ES  on-Base  laboratory  for  analysis. 
Special  care  was  taken  to  collect  samples  without  headspace  because  headspace  can 
affect  the  dissolved  concentrations  of  reduced  species.  The  field  holding  time  for  each 
sample  did  not  exceed  one  hour.  Care  also  was  taken  to  minimize  sample  temperature 
changes  and  exposure  to  sunlight.  Concentrations  of  these  indicator  parameters  were 
not  quantitatively  measured  in  soil  samples. 

2.3.4  Sample  Handling 

The  fixed-base  analytical  laboratory  (EAL)  provided  sample  containers,  including  all 
required  preservatives.  The  sample  containers  were  filled  as  described  in  Section 
2.3.2,  and  the  container  lids  were  tightly  closed.  The  sample  label  was  firmly  attached 
to  the  container  side,  and  the  following  information  was  legibly  and  indelibly  written  on 
the  label: 
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•  Facility  name; 

•  Sample  identification; 

•  Sample  type  (e .  g . ,  groundwater) ; 

•  Sampling  date; 

•  Sampling  time; 

•  Requested  analyses; 

•  Included  preservatives;  and 

•  Sample  collector's  initials. 

After  the  samples  were  sealed  and  labeled,  they  were  packaged  for  transport  to  EAL 
in  Wheat  Ridge,  Colorado.  The  following  packaging  and  labeling  procedures  were 
followed: 

•  Samples  were  packaged  to  prevent  leakage  or  vaporization  from  the  containers; 

•  Samples  were  cushioned  to  avoid  breakage;  and 

•  Ice  was  added  to  the  shipping  cooler  to  keep  the  samples  cool. 

The  packaged  samples  were  delivered  by  overnight  courier  (Federal  Express)  or 
same-day  courier  (Delta  Dash)  to  the  laboratory.  Chain-of-Custody  procedures  outlined 
in  the  TS  work  plan  (Parsons  ES,  1996d)  were  followed. 

2.4  STORM  SEWER  SAMPLING 

On  October  7,  1997,  water  from  three  catch  basins  was  collected  for  analysis  of 
aromatic  hydrocarbons  using  US  Environmental  Protection  Agency  (EPA)  Method 
SW8020.  These  locations,  CB-1  through  CB-3,  are  presented  in  Figure  2.2.  As 
discussed  in  Section  3.3.2,  it  appears  that  the  shallow  groundwater  flow  is  influenced 
by  the  storm  sewer  system  at  Site  SS-04.  The  purpose  of  these  samples  was  to  assess 
whether  hydrocarbon-contaminated  groundwater  was  discharging  to  the  storm  sewer 
system.  A  visual  survey  of  other  catch  basins  and  manholes  was  also  conducted,  to 
determine  whether  water  was  present. 

2.5  AQUIFER  TESTING 

Twelve  monitoring  wells  were  tested  using  well-displacement  methods  (“slug  tests”) 
to  estimate  the  hydraulic  conductivity  of  the  shallow  saturated  zone  at  IRP  Site  SS-04. 
Slug  tests  are  single-well  tests  used  to  estimate  the  hydraulic  conductivity  of  a  water¬ 
bearing  unit  in  the  immediate  vicinity  of  the  tested  well.  Slug  tests  can  be  used  for 
confined  and  unconfined  aquifers  that  have  a  transmissivity  of  less  than  about  7,000 
square  feet  per  day  (ft^/day).  Slug  tests  can  be  conducted  as  rising-head  or  falling-head 
tests.  Rising-head  and  falling-head  tests  were  both  used  at  this  site.  The  tests  were 
performed  in  monitoring  wells  OW-2,  OW-7,  OW-8,  OW-9,  OW-102,  OW-103, 
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OW-104,  OW-105,  OW-107,  P-2,  P-3,  and  P-5  (Figure  2.2).  Detailed  slug  testing 
procedures  are  presented  in  the  Technical  Protocol  for  Implementing  Intrinsic 
Remediation  with  Long-Term  Monitoring  for  Natural  Attenuation  of  Fuel  Contamination 
Dissolved  in  Groundwater  (Wiedemeier  et  al.,  1995). 

Data  obtained  during  slug  testing  were  analyzed  using  AQTESOLV®  software  and 
the  methods  of  Bouwer  and  Rice  (1976)  and  Bouwer  (1989)  for  unconfmed  conditions. 
The  results  of  slug  testing  are  presented  in  Section  3.3  and  Appendix  B. 

2.6  SURVEYING 

After  completion  of  field  work  in  1997,  the  locations  and  elevations  of  monitoring 
points  and  selected  monitoring  wells  were  surveyed  by  Miller-Stephenson  & 
Associates,  P.C.  of  Virginia  Beach,  Virginia.  The  horizontal  locations  and  the 
elevations  of  the  measurement  datum  (top  of  PVC  well/point  casing)  and  the  ground 
surface  adjacent  to  the  well  casing  were  measured  relative  to  existing  on-Base  survey 
control  points.  Horizontal  locations  were  surveyed  to  the  nearest  0.01  foot.  Datum  and 
ground  surface  elevations  were  surveyed  to  the  nearest  0.01  foot.  Survey  data  are 
presented  in  Table  2.1  and  Appendix  B. 

Comparison  of  the  monitoring  well  top-of-casing  elevations  measured  by  Miller- 
Stephenson  and  those  reported  from  previous  investigations  were  found  to  differ  by  an 
average  of  approximately  0.24  foot.  Due  to  the  shallow  gradient  at  the  site,  these 
differences  created  sufficient  uncertainty  in  the  interpretation  of  the  groundwater  flow 
at  the  site  that  Parsons  ES  decided  to  re-survey  the  elevations  of  all  of  the  monitoring 
points,  recovery  wells,  observation  wells,  and  piezometers.  The  elevations  reported  by 
Miller-Stephenson  for  the  monitoring  points  were  used  as  the  reference  datum.  The 
top-of-casing  elevations  presented  in  this  report  are  the  survey  measurements  recorded 
by  Parsons  ES  in  1997. 
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SECTION  3 

PHYSICAL  CHARACTERISTICS  OF  THE  STUDY  AREA 


This  section  integrates  data  collected  by  Parsons  ES  in  October  and  November  1996 
and  October  1997  with  information  provided  in  past  Langley  AFB  environmental 
reports  that  is  relevant  to  this  TS.  Investigative  techniques  used  to  assess  the  physical 
characteristics  of  the  site  are  discussed  in  Section  2. 

3.1  SURFACE  FEATURES 

3.1.1  Topography  and  Surface  Water  Hydrology 

Langley  AFB  is  located  in  the  coastal  plain  of  southeastern  Virginia  (Figure  1.1)  on 
the  York-James  Peninsula,  which  is  bounded  by  the  York  River  on  the  northeast, 
Chesapeake  Bay  on  the  east,  and  the  James  River  on  the  south  and  southwest.  The 
peninsula  is  characterized  by  terrain  with  little  topographic  relief.  The  land  surface  at 
Langley  AFB  is  relatively  flat,  with  elevations  ranging  from  0  to  12  feet  above  mean 
sea  level  (the  National  Geodetic  Vertical  Data  of  1929  --NGVD).  Topographic 
elevations  at  IRP  Site  SS-04  range  from  approximately  7  to  9  feet  NGVD.  The  streets 
surrounding  the  site  are  slightly  lower  in  elevation  to  allow  for  adequate  drainage. 

Langley  AFB  is  located  on  a  broad  peninsula  where  the  Southwest  and  Northwest 
Branches  of  Back  River  join  to  form  the  Back  River.  Both  branches  of  the  Back  River 
originate  in  nearby  Newport  News  (to  the  west).  From  Langley  AFB,  the  Back  River 
flows  3  miles  eastward  and  discharges  into  Chesapeake  Bay  (Figure  1.1).  The 
Southwest  Branch  and  Northwest  Branch  of  Back  River  both  experience  tidal 
fluctuations.  Normal  tidal  fluctuations  in  the  area  are  about  2.5  feet  in  magnitude 
(Johnson,  1976).  Surface  water  drainage  from  Langley  AFB  flows  into  Tabbs  Creek, 
Tide  Mill  Creek,  Southwest  Branch  of  Back  River,  and  Northwest  Branch  of  Back 
River  by  direct  runoff,  runoff  into  artificial  and  natural  drainage  features  that  eventually 
discharge  to  these  water  bodies,  and  through  the  Base  stormwater  drainage  system. 

IRP  Site  SS-04  is  located  in  a  moderately-developed  area  of  the  Base,  where  surface 
water  that  does  not  percolate  into  the  ground  flows  overland  to  the  Base  storm  sewer 
network  (Figure  2.2).  Surface  water  from  the  western  and  northwestern  areas  of  the 
site  flows  to  the  northwest  to  a  storm  sewer  that  routes  collected  water  to  the  southwest 
and  eventually  discharges  into  an  airfield  drainage  ditch,  which  in  turn  discharges  to  the 
Southwest  Branch  of  the  Back  River  near  the  intersection  of  Nealy  Avenue  and  Pine 
Road.  Surface  water  originating  on  the  remaining  areas  of  Site  SS-04  is  collected  in 
storm  sewers  that  drain  to  the  southeast  and  discharge  into  the  Southwest  Branch  of  the 
Back  River  near  Building  560  at  the  southeastern  terminus  of  Bowen  Street  or  near 
Building  422  at  the  southeastern  terminus  of  Bryant  Avenue.  The  Southwest  Branch  of 
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the  Back  River  is  approximately  1,400  feet  southwest  and  1,800  feet  southeast  of  IRP 
Site  SS-04. 

3.1.2  Anthropogenic  Features 

Much  of  Site  SS-04  is  asphalt  paved  (4  to  8  inches  in  thickness)  or  covered  with 
buildings  (Figure  2.2).  Other  areas  around  the  perimeter  of  the  site  are  covered  by 
manicured  grass  and  shrubs.  Because  surface  topography  is  relatively  flat,  and  surface 
soils  are  sandy  and  permeable,  most  precipitation  falling  on  unpaved  areas  probably 
infiltrates  into  the  subsurface.  Various  types  of  underground  utilities  traverse  the  site 
and  surrounding  areas,  including  water  main,  storm  sewer,  sanitary  sewer,  electrical 
lines,  fiber-optic  cable  (communications),  and  television  cable  lines.  With  the 
exceptions  of  the  sanitary  and  storm  sewer  lines,  most  of  these  underground  utilities  are 
probably  installed  above  the  water  table.  Elevations  of  the  sanitary  and  storm  sewer 
inverts  within  and  surrounding  the  Site  were  provided  by  1  CES/CECN  at  Langley 
AFB.  A  sanitary  sewer  that  flows  south  from  Danforth  Road  across  Building  765  has 
invert  elevations  below  the  water  table,  with  an  elevation  at  its  lowest  point  of  0.76  feet 
NGVD.  Many  of  the  storm  sewer  inverts  are  also  below  the  water  table,  with 
elevations  of  1.47  feet  NGVD  at  their  lowest  points.  As  discussed  in  Section  3.3.2,  the 
storm  sewers  appear  to  influence  groundwater  flow  at  the  site. 

3.2  REGIONAL  GEOLOGY  AND  HYDROGEOLOGY 

Langley  AFB  is  located  on  the  far  eastern  end  of  the  York- James  Peninsula  in 
southeastern  Virginia.  Known  as  the  Outer  Coastal  Plain,  this  area  is  characterized  by 
a  series  of  plains,  created  under  subaqueous  conditions,  and  scarps,  former  shorelines 
of  Chesapeake  Bay  or  the  James  River  during  the  Pleistocene  Epoch  (Johnson,  1976). 
Langley  AFB  lies  on  the  Hampton  Flat,  which  is  the  principal  physiographic  feature  of 
lower  York  County.  The  Peninsula  is  bounded  on  the  southwest  by  the  James  River 
and  on  the  east  by  Chesapeake  Bay.  Sediments  exposed  at  land  surface  in  this  area  are 
of  Pliocene,  Pleistocene,  and  Holocene  (recent)  age.  Alluvium,  marsh  sediment,  and 
beach  and  dune  sand  also  can  be  found.  Surficial  soils  at  Langley  AFB  consist  almost 
entirely  of  the  Lynnhaven  Member  of  the  Tabb  Formation,  which  is  described  as  beach 
and  nearshore  marine  sand  and  clay  (Johnson,  1976).  The  Lynnhaven  Member  ranges 
in  thickness  from  less  than  0.5  foot  to  8  feet  in  the  area. 

The  Coastal  Plain  of  Virginia  is  characterized  by  alternating  sand  and  clay  deposits 
that  form  a  series  of  aquifers  and  confining  units.  A  surficial  aquifer,  seven  confined 
aquifers,  and  intervening  confining  units  are  formed  by  these  deposits  (Laczniak  and 
Meng,  1988).  A  list  of  hydrogeologic  units  underlying  Langley  AFB,  along  with  the 
estimated  elevation  of  the  top  of  each  unit  and  the  estimated  thickness  of  each  unit,  is 
presented  in  Table  3.1. 

The  surficial  aquifer  at  Langley  AFB,  the  Columbia  Aquifer,  includes  Holocene  and 
Pleistocene  age  sediments  and  is  approximately  45  feet  thick  beneath  the  site. 
Sediments  of  this  aquifer  include  interbedded  and  intermixed  sand,  silt,  and  clay, 
overlying  a  gravelly  base  (Laczniak  and  Meng,  1988).  Groundwater  occurs 
approximately  5  feet  below  ground  surface  (bgs)  (Law,  1991). 
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TABLE  3.1 

HYDROGEOLOGIC  UNITS  UNDERLYING  LANGLEY  AFB 

mp  SITE  SS-04 

REMEDIATION  BY  NATURAL  ATTENUATION  TS 
LANGLEY  AFB,  VIRGINIA 


Formation 

Estimated 
Elevation  of 
Top  of  Unit 
(feet  msl) 

Estimated 
Thickness  of 
Unit 
(feet) 

Columbia  Aquifer 

+5 

45 

Yorktown  Confining  Unit 

-40 

30 

Yorktown-Eastover  Aquifer 

-70 

155 

St.  Marys  Confining  Unit 

-225 

75 

Calvert  Confining  Unit 

-300 

140 

Chickahominy-Piney  Point  Aquifer 

-440 

160 

Nanjemoy-Marlboro  Confining  Unit 

-600 

50 

Upper  Potomac  Confining  Unit 

-650 

70 

Upper  Potomac  Aquifer 

-720 

120 

Middle  Potomac  Confining  Unit 

-840 

30 

Middle  Potomac  Aquifer 

-870 

430 

Lower  Potomac  Confining  Unit 

-1300 

60 

Lower  Potomac  Aquifer 

-1360 

1140 

Bedrock 

-2500 

— 

Source:  Laczniak  and  Meng,  1988. 
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Underlying  the  Columbia  Aquifer  is  the  Yorktown  Confining  Unit,  which  is 
approximately  30  feet  thick  at  Langley  AFB.  This  unit  consists  mainly  of  silt  and  clay. 
Below  the  Yorktown  Confining  Unit  is  the  Yorktown-Eastover  Aquifer.  This  aquifer 
consists  of  sediments  of  Pliocene  and  early  Miocene  age  and  is  approximately  155  feet 
thick  at  the  Base.  The  main  component  of  this  aquifer  is  sand  interbedded  with  silt, 
clay,  shell  beds,  and  gravel.  These  sediments  were  deposited  during  cyclic  marine 
transgression  (Laczniak  and  Meng,  1988). 

3.3  SITE  GEOLOGY  AND  HYDROGEOLOGY 

3.3.1  Lithology  and  Stratigraphic  Relationships 

The  subsurface  sediments  encountered  and  logged  beneath  IRP  Site  SS-04  during  the 
Geoprobe®  investigation  in  October  and  November  1996  consist  mostly  of  silt  and  sand 
mixtures  containing  variable  amounts  of  gravel,  clay  and  shell  fragments.  Shell 
fragments  were  found  in  almost  all  of  the  borings,  usually  beginning  at  depths  of 
approximately  5  to  10  feet  bgs.  Appearance  of  the  shell  fragments  could  be  correlated 
with  a  sand  layer  identified  by  the  CPT  data  collected  in  September  1995.  The  deepest 
boring  installed  during  this  investigation  was  driven  to  a  depth  of  34  feet  bgs  (4MP- 
12D).  The  shallowest  confining  unit,  the  Yorktown  Confining  Unit,  is  estimated  to  be 
about  50  feet  bgs  (-  40  feet  NGVD,  Table  3.1). 

In  order  to  illustrate  these  stratigraphic  relationships,  hydrogeologic  cross  sections 
were  developed  from  subsurface  data  derived  from  the  October  to  November  1996 
Geoprobe®  investigation  and  the  September  1995  CPT  investigation.  The  locations  of 
two  hydrogeologic  cross-sections,  constructed  across  the  SS-04  site,  are  shown  on 
Figure  3.1.  The  two  hydrogeologic  sections  A-A’  and  B-B’  (Figures  3.2  and  3.3)  are 
approximately  parallel  and  perpendicular,  respectively,  to  the  generalized  direction  of 
groundwater  flow  across  the  site. 

3.3.2  Groundwater  Hydraulics 
3.3.2.1  Flow  Direction  and  Gradient 

The  groundwater  surface  below  IRP  Site  SS-04  was  measured  in  November  1996  at 
depths  ranging  from  3  to  7  feet  bgs  and  in  October  1997  at  depths  from  4  to  8  feet  bgs. 
Recharge  of  the  shallow  groundwater  system  from  precipitation  probably  occurs  in 
unpaved  areas,  on  the  northwestern,  western,  southwestern  and  southern  parts  of  the 
site.  A  summary  of  groundwater  measurements  taken  in  September  1996,  November 
1996,  and  October  1997  are  presented  in  Tables  3.2,  3.3,  and  3.4,  respectively. 

Regionally,  shallow  groundwater  flow  is  controlled  by  local  recharge  areas,  and  by 
the  Southwest  Branch  of  the  Back  River.  Shallow  groundwater  at  the  site  and 
surrounding  areas  exhibits  variable  flow  directions.  The  configuration  of  the  shallow 
potentiometric  surface,  based  on  measurements  taken  on  November  4,  1996  and 
October  7,  1997,  are  presented  on  Figures  3.4  and  3.5  respectively.  The  storm  sewer 
network  with  available  invert  elevations  also  is  shown  on  these  figures.  The  average 
groundwater  elevation  was  approximately  1.2  feet  lower  on  October  7,  1997  than  it  had 
been  on  November  4,  1996. 
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TABLE  3.2 

SUMMARY  OF  GROUNDWATER  LEVEL  MEASUREMENTS,  26-SEP-96 

IRP  SITE  SS-04 

REMEDIATION  BY  NATURAL  ATTENUATION  TS 
LANGLEY  AFB,  VIRGINIA 


Location 

Top  of  Casing 
Elevation 

(ft  msl)  ^ 

Depth  to 
Water 
26-Sep-96 

(ft  btoc)”' 

Depth  to 
LNAPL 

(ft  btoc)”' 

LNAPL 

Thickness 

(feet) 

Corrected^^ 

Groundwater 

Elevation 

(ft  msl)  ^ 

OW-l 

n/a“^ 

n/a' 

N/a' 

n/a' 

n/a' 

OW-2 

7.57 

4.10 

ND*' 

ND 

3.47 

OW-3 

8.63 

5.42 

ND 

ND 

3.21 

OW-4 

8.59 

4.59 

ND 

ND 

4.00 

OW-5 

8.53 

4.47 

ND 

ND 

4.06 

OW-6 

8.56 

4.57 

ND 

ND 

3.99 

OW-7 

8.47 

4.55 

ND 

ND 

3.92 

OW-8 

7.69 

3.82 

ND 

ND 

3.87 

OW-9 

8.07 

3.49 

3.48 

0.01 

4.59 

OW-10 

n/a' 

N/a' 

N/a' 

N/a' 

n/a' 

OW-11 

8.38 

4.40 

4.38 

0.02 

4.00 

OW-l  2 

8.60 

N/A^ 

N/A^ 

N/A^ 

n/a- 

OW-l  3 

8.91 

5.71 

ND 

ND 

3.20 

OW-l  4 

N/A^ 

N/A^ 

N/A^ 

N/A^ 

N/A^ 

OW-l  5 

7.67 

4.20 

ND 

ND 

3.47 

OW-lOl 

n/a‘ 

N/a' 

N/A* 

N/A* 

n/a' 

OW-l  02 

6.52 

3.16 

ND 

ND 

3.36 

OW-l  03 

7.55 

3.91 

ND 

ND 

3.64 

OW-l  04 

8.36 

5.39 

ND 

ND 

2.97 

OW-l  05 

9.00 

6.21 

ND 

ND 

2.79 

OW-l  06 

8.44 

3.85 

ND 

ND 

4.59 

OW-l  07 

7.36 

4.11 

ND 

ND 

3.25 

P-1 

8.14 

5.28 

ND 

ND 

2.86 

P-2 

7.93 

4.55 

ND 

ND 

3.38 

P-3 

8.58 

5.02 

ND 

ND 

3.56 

P-4 

8.09 

4.31 

4.15 

0.16 

3.91 

P-5 

8.05 

3.51 

ND 

ND 

4.54 

Notes: 

Casing  elevations  surveyed  under  the  supervision  of  Parsons  ES  personnel. 

ft  msl  =  Feet  above  mean  sea  level. 

’’  ft  btoc  =  Feet  below  top  of  casing. 

corrected  for  LNAPL  depression  using  a  specific  gravity  of  0.8054. 

^  N/A  =  Not  available. 

^  ND  =  Not  detected. 

'  -  Well  destroyed. 

“  -  Could  not  locate  well  due  to  overgrowth. 

^  -  Well  obstructed. 


022\72969I\LANGLEYU.xls  Table  3.2 


3-8 


TABLE  3.3 

SUMMARY  OF  GROUNDWATER  LEVEL  MEASUREMENTS,  4-NOV-96 

IRP  SITE  SS-04 

REMEDIATION  BY  NATURAL  ATTENUATION  TS 
LANGLEY  AFB,  VIRGINIA 


Location 

Top  of  Casing 
Elevation 
(ftmsl)*' 

Depth  to 
Water 

4-NOV-96 

(ftbtoc)'" 

Depth  to 
LNAPL 
(ftbtoc)”' 

LNAPL 

Thickness 

(feet) 

Corrected*^^ 

Groundwater 

Elevation 
(ft  msl)  ^ 

4MP-1 

7.73 

3.39 

ND'*' 

ND 

4.34 

4MP-2 

8.05 

4.65 

ND 

ND 

3.40 

4MP-3 

8.24 

4.72 

ND 

ND 

3.52 

4MP-4 

7.72 

5.32 

ND 

ND 

2.40 

4MP-5S 

7.94 

3.79 

ND 

ND 

4.15 

4MP-5D 

7.93 

3.85 

ND 

ND 

4.08 

4MP-6 

8.57 

5.58 

ND 

ND 

2.99 

4MP-7 

7.89 

5.01 

ND 

ND 

2.88 

4MP-8 

8.66 

6.23 

ND 

ND 

2.43 

4MP-9 

8.00 

4.31 

ND 

ND 

3.69 

4MP-10 

7.60 

3.78 

ND 

ND 

3.82 

4MP-11 

7.23 

3.52 

ND 

ND 

3.71 

4MP-12M 

7.75 

3.89 

ND 

ND 

3.86 

4MP-12D 

7.71 

3.82 

ND 

ND 

3.89 

4MP-13 

7.98 

4.58 

ND 

ND 

3.40 

4MP-14S 

8.30 

n/a'*' 

n/a' 

n/a' 

n/a' 

4MP-14D 

8.25 

3.08 

ND 

ND 

5.17 

4MP-15 

7.99 

3.74 

ND 

ND 

4.25 

4MP-16 

8.54 

4.48 

ND 

ND 

4.06 

4MP-17 

8.73 

5.41 

ND 

ND 

3.32 

4MP-18 

8.42 

4.77 

ND 

ND 

3.65 

4MP-19 

8.96 

4.65 

ND 

ND 

4.31 

4MP-20 

7.81 

4.15 

ND 

ND 

3.66 

4MP-21 

8.07 

3.02 

ND 

ND 

5.05 

OW-1 

N/A^ 

n/a^ 

N/A^ 

N/A^ 

N/A^ 

OW-2 

7.57 

3.55 

ND 

ND 

4.02 

OW-3 

8.63 

5.52 

ND 

ND 

3.11 

OW-4 

8.59 

4.52 

ND 

ND 

4.07 

OW-5 

8.53 

4.32 

ND 

ND 

4.21 

OW-6 

8.56 

4.55 

ND 

ND 

4.01 

OW-7 

8.47 

4.39 

ND 

ND 

4.08 

OW-8 

7.69 

3.87 

ND 

ND 

3.82 

OW-9 

8.07 

2.98 

ND 

ND 

5.09 
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TABLE  3.3  (Concluded) 

SUMMARY  OF  GROUNDWATER  LEVEL  MEASUREMENTS,  4-NOV-96 

IRP  SITE  SS-04 

REMEDIATION  BY  NATURAL  ATTENUATION  TS 
LANGLEY  AFB,  VIRGINIA 


Location 

Top  of  Casing 
Elevation 
(ft  msl) " 

Depth  to 
Water 

4-NOV-96 
(ft  btoc) 

Depth  to 
LNAPL 
(ft  btoc)  *^ 

LNAPL 

Thickness 

(feet) 

Corrected'^ 
Groundwater 
Elevation 
(ft  msl) 

OW-IO 

N/A* 

N/A* 

N/A* 

N/A* 

N/A* 

OW-11 

8.38 

4.07 

ND 

ND 

4.31 

OW-12 

8.60 

5.20 

ND 

ND 

3.40 

OW-13 

8.91 

5.41 

ND 

ND 

3.50 

OW-14 

N/A^ 

N/A^ 

N/A^ 

N/A* 

N/A* 

OW-15 

7.67 

3.61 

ND 

ND 

4.06 

OW-101 

N/A* 

N/A* 

N/A* 

N/A* 

N/A* 

OW-102 

6.52 

2.98 

ND 

ND 

3.54 

OW-103 

7.55 

3.33 

ND 

ND 

4.22 

OW-104 

8.36 

5.01 

ND 

ND 

3.35 

OW-105 

9.00 

6.65 

ND 

ND 

2.35 

OW-106 

8.44 

3.68 

ND 

ND 

4.76 

OW-107 

7.36 

3.97 

ND 

ND 

3.39 

P-1 

8.14 

5.41 

ND 

ND 

2.73 

P-2 

7.93 

4.07 

ND 

ND 

3.86 

P-3 

8.58 

4.76 

ND 

ND 

3.82 

P-4 

8.09 

3.98 

3.82 

0.16 

4.24 

P-5 

8.05 

2.81 

ND 

ND 

5.24 

RW-1 

8.18 

5.65 

ND 

ND 

2.53 

RW-2 

8.84 

N/A^ 

N/A* 

N/A* 

N/A* 

RW-3 

8.02 

4.94 

ND 

ND 

3.08 

RW-4 

8.10 

4.07 

ND 

ND 

4.03 

RW-5 

8.43 

5.32 

ND 

ND 

3.11 

RW-6 

7.98 

3.92 

ND 

ND 

4.06 

RW-7 

7.93 

3.96 

ND 

ND 

3.97 

RW-8 

8.40 

4.32 

ND 

ND 

4.08 

RW-9 

7.88 

4.12 

ND 

ND 

3.76 

RW-10 

7.85 

3.69 

ND 

ND 

4.16 

RW-11 

8.37 

3.91 

ND 

ND 

4.46 

RW-12 

7.87 

2.78 

ND 

ND 

5.09 

RW-1 3 

8.10 

2.80 

ND 

ND 

5.30 

RW-14 

8.60 

5.44 

ND 

ND 

3.16 

RW-1 5 

9.29 

5.92 

ND 

ND 

3.37 

RW-16 

8.65 

4.84 

ND 

ND 

3.81 

Notes:  1 .  Well  destroyed 

ft  msl  =  Feet  above  mean  sea  level.  2  -  Well  obstructed 

ft  btoc  =  Feet  below  top  of  casing.  3  -  Water  leaking  into  well 

Corrected  for  LNAPL  depression  using  a  specific  gravity  of 0.8054. 

ND  =  Not  detected.  *'  N/A  =  Not  available. 
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TABLE  3.4 

SUMMARY  OF  GROUNDWATER  LEVEL  MEASUREMENTS,  7-OCT-97 

IRPSITE  SS-04 

REMEDIATION  BY  NATURAL  ATTENUATION  TS 
LANGLEY  AFB,  VIRGINIA 


Location 

Top  of  Casing 
Elevation 
(ft  msl) 

Depth  to 
Water 

7-OCT-97 

(fthtoc)"' 

Depth  to 
LNAPL 
(ftbtoc)"' 

LNAPL 

Thickness 

(feet) 

Corrected'^ 
Groundwater 
Elevation 
(ft  msl) 

4MP-1 

7.73 

5.70 

ND-^ 

ND 

2.03 

4MP-2 

8.05 

6.20 

ND 

ND 

1.85 

4MP-3 

8.24 

6.23 

ND 

ND 

2.01 

4MP-4 

7.72 

5.80 

ND 

ND 

1.92 

4MP-5S 

7.94 

5.52 

ND 

ND 

2.42 

4MP-5D 

7.93 

5.52 

ND 

ND 

2.41 

4MP-6 

8.57 

6.28 

ND 

ND 

2.29 

4MP-7 

7.89 

5.81 

ND 

ND 

2.08 

4MP-8 

8.66 

6.72 

ND 

ND 

1.94 

4MP-9 

8.00 

5.73 

ND 

ND 

2.27 

4MP-10 

7.60 

5.42 

ND 

ND 

2.18 

4MP-11 

7.23 

4.80 

ND 

ND 

2.43 

4MP-12M 

‘7.75 

4.76 

ND 

ND 

2.99 

4MP-12D 

7.71 

4.65 

ND 

ND 

3.06 

4MP-13 

7.98 

6.12 

ND 

ND 

1.86 

4MP-14S 

8.30 

N/A'*' 

n/a' 

n/a' 

n/a' 

4MP-14D 

8.25 

4.10 

ND 

ND 

4.15 

4MP-15 

7.99 

4.76 

ND 

ND 

3.23 

4MP-16 

8.54 

5.35 

ND 

ND 

3.19 

4MP-17 

8.73 

6.53 

ND 

ND 

2.20 

4MP-18 

8.42 

5.92 

ND 

ND 

2.50 

4MP-19 

8.96 

6.23 

ND 

ND 

2.73 

4MP-20 

7.81 

5.88 

ND 

ND 

1.93 

4MP-21 

8.07 

4.19 

ND 

ND 

3.88 

4MP-22 

7.85 

5.29 

ND 

ND 

2.56 

4MP-23 

8.17 

6.34 

ND 

ND 

1.83 

OW-1 

N/A^ 

N/A^ 

N/A^ 

N/A^ 

N/A^ 

OW-2 

7.57 

5.15 

ND 

ND 

2.42 

OW-3 

8.63 

6.03 

ND 

ND 

2.60 

OW-4 

8.59 

5.29 

ND 

ND 

3.30 

OW-5 

8.53 

5.15 

ND 

ND 

3.38 

OW-6 

8.56 

5.29 

ND 

ND 

'  3.27 

OW-7 

8.47 

5.31 

ND 

ND 

3.16 

OW-8 

7.69 

4.81 

ND 

ND 

2.88 

OW-9 

8.07 

4.25 

ND 

ND 

3.82 
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TABLE  3.4  (Concluded) 

SUMMARY  OF  GROUNDWATER  LEVEL  MEASUREMENTS,  7-OCT-97 

IRP  SITE  SS-04 

REMEDIATION  BY  NATURAL  ATTENUATION  TS 
LANGLEY  AFB,  VIRGINIA 


Location 

Top  of  Casing 
Elevation 
(ft  msl) 

Depth  to 
Water 

7-OCT-97 
(ft  btoc)"' 

Depth  to 
LNAPL 
(ft  btoc) 

LNAPL 

Thickness 

(feet) 

Corrected^^ 

Groundwater 

Elevation 
(ft  msl)  ^ 

OW-10 

n/a' 

n/a' 

n/a' 

N/a' 

n/a' 

OW-ll 

8.38 

5.45 

ND 

ND 

2.93 

OW-12 

8.60 

5.82 

ND 

ND 

2.78 

OW-13 

8.91 

6.55 

ND 

ND 

2.36 

OW-14 

N/A^ 

N/A^ 

n/a^ 

N/A^ 

N/A^ 

OW-15 

7.67 

5.46 

ND 

ND 

2.21 

OW-101 

n/a‘ 

N/A* 

n/a' 

N/a' 

N/a' 

OW-102 

6.52 

4.03 

ND 

ND 

2.49 

OW-103 

7.55 

5.43 

ND 

ND 

2.12 

OW-104 

8.36 

6.50 

ND 

ND 

1.86 

OW-105 

9.00 

6.99 

ND 

ND 

2.01 

OW-106 

8.44 

4.53 

ND 

ND 

3.91 

OW-107 

7.36 

4.59 

ND 

ND 

2.77 

P-1 

8.14 

6.04 

ND 

ND 

2.10 

P-2 

7.93 

5.80 

ND 

ND 

.  2.13 

P-3 

8.58 

5.86 

ND 

ND 

2.72 

P-4 

8.09 

5.21 

4.60 

0.61 

3.37 

P-5 

8.05 

4.13 

ND 

ND 

3.92 

RW-1 

8.18 

6.20 

ND 

ND 

1.98 

RW-2 

8.84 

6.54 

ND 

ND 

2.30 

RW-3 

8.02 

5.60 

ND 

ND 

2.42 

RW-4 

8.10 

5.82 

ND 

ND 

2.28 

RW-5 

8.43 

6.41 

ND 

ND 

2.02 

RW-6 

7.98 

5.82 

ND 

ND 

2.16 

RW-7 

7.93 

5.78 

ND 

ND 

2.15 

RW-8 

8.40 

5.27 

ND 

ND 

3.13 

RW-9 

7.88 

5.18 

ND 

ND 

2.70 

RW-10 

7.85 

4.68 

ND 

ND 

3.17 

RW-11 

8.37 

4.80 

ND 

ND 

3.57 

RW-1 2 

7.87 

4.10 

ND 

ND 

3.77 

RW-1 3 

8.10 

3.95 

ND 

ND 

4.15 

RW-1 4 

8.60 

6.00 

ND 

ND 

2.60 

RW-1 5 

9.29 

6.53 

ND 

ND 

2.76 

RW-1 6 

8.65 

5.97 

ND 

ND 

2.68 

Notes:  Casing  elevations  for  monitoring  points  surveyed  by  Miller-Stephenson  of  Virginia  Beach,  Virginia. 


ft  msl  =  Feet  above  mean  sea  level.  1  -  Well  destroyed, 

ft  btoc  =  Feet  below  top  of  casing.  2  -  Well  obstructed. 

Corrected  for  LNAPL  depression  using  a  specific  gravity  of  0.8054. 

^  ND  =  Not  detected. 

^  N/A  =  Not  available. 
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A  groundwater  mound  (a  high)  is  apparent  near  well  RW-13  in  the  potentiometric 
surfaces  for  November  1996  and  October  1997  (Figures  3.4  and  3.5).  There  does  not 
appear  to  a  natural  mechanism  ,  such  as  a  recharge  area,  creating  this  mound.  Possible 
anthropogenic  causes  for  the  mound  may  include  leaking  water  distribution  pipes  or 
sanitary  sewers  located  in  the  area. 

The  contour  maps  also  indicate  that  the  storm  sewer  fill  or  the  storm  sewers 
themselves  are  influencing  the  configuration  of  the  potentiometric  surface,  and  resulting 
groundwater  flow  directions,  in  two  areas  (Figures  3.4  and  3.5).  Comparison  of  the 
storm  sewer  invert  elevations  in  the  area  south  of  the  abandoned  USTs  (the  line  that 
that  runs  from  4MP-11  to  OW-107  to  4MP-13),  and  beneath  the  grassy  field  west  of 
Building  763  (the  line  that  is  inferred  to  run  from  RW-1  to  4MP-4)  with  water-table 
elevations  in  these  areas  indicates  that  the  storm  sewers  are  at  least  partially  below  the 
water  table.  During  the  1996  groundwater  measurement  event,  when  water  table 
elevations  were  higher  than  in  the  1997  event,  the  storm  sewer  system  had  a  greater 
influence  on  the  shallow  groundwater  flow  (Figure  3.4).  During  the  1997  event,  the 
water  table  was  lower,  and  less  of  the  storm  sewer  system  was  submerged,  so  that  the 
storm  sewer  had  less  influence  on  the  water  table  (compare  Figures  3.4  and  3.5). 

Water  levels  were  measured  in  site  monitoring  wells  on  a  monthly  basis  from  1992 
to  1996,  while  the  pump-and-treat  system  was  operational  at  Site  SS-04.  Comparison 
of  water  levels  measured  in  wells  assumed  to  be  outside  the  area  of  influence  of  the 
recovery  system,  and  water  levels  measured  in  wells  during  the  events  of  November  4, 
1996  and  October  7,  1997,  indicates  that  the  1997  gauging  event  is  probably  more 
representative  of  average  conditions  at  Site  SS-04  (Appendix  B).  Therefore,  the  flow 
regime  as  evaluated  on  October  7,  1997  was  used  in  transport  modeling  (Section  5)  to 
simulate  average  static  conditions  over  the  long  term. 

Horizontal  hydraulic  gradients  within  the  shallow  groundwater  system  at  the  site 
were  estimated  to  range  from  approximately  0.001  foot/foot  (ft/ft)  to  0.012  ft/ft,  with 
an  average  horizontal  gradient  of  0.005  ft/ft  on  November  4,  1996.  On  October  7, 
1997,  horizontal  gradients  ranged  from  approximately  0.001  ft/ft  to  0.007  ft/ft,  with  an 
average  of  0.003  ft/ft.  The  gradients  are  highest  northeast  of  the  abandoned  USTs  near 
the  intersection  of  Danforth  Road  and  Sweeny  Avenue,  and  are  lowest  northwest  and 
west  of  the  abandoned  USTs.  The  measured  groundwater  elevations  generally  decrease 
to  the  south  and  west  of  the  abandoned  USTs. 

Vertical  hydraulic  gradients  can  be  estimated  using  the  head  differences  in  adjacent 
shallow,  intermediate,  and  deep  monitoring  points  or  wells,  and  the  distance  between 
the  midpoints  of  their  saturated  screen  length.  Comparison  of  groundwater  elevations 
measured  in  six  monitoring  point  and  well  clusters  at  IRP  Site  SS-04  (well  pairs  OW- 
105/4MP-8,  4MP-5S/4MP-5D,  OW-7/4MP-16,  OW-8/4MP-12M/4MP-12D,  P-4/4MP- 
15,  and  OW-9/4MP-21,  with  the  shallower  point  or  well  listed  first)  indicates  that  the 
magnitude  of  vertical  hydraulic  gradients  established  between  adjacent  wells  is 
generally  less  than  0.010  ft/ft  (Table  3.5)  and  varies  temporally.  Vertical  hydraulic 
gradients  at  site  SS-04  are  therefore  judged  to  be  insignificant. 
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TABLE  3.5 

SUMMARY  OF  VERTICAL  GRADIENTS 
IRP  SITE  SS-04 

REMEDIATION  BY  NATURAL  ATTENUATION  TS 
LANGLEY  AFB,  VIRGINIA 


Well 

Cluster 

Groundwater 

Elevation 
(ft  msl) 

Middle  of 

Screen 

Elevation 
(ft  msl) 

Date 

Measured 

Vertical 

Gradient 

(ft/ft) 

Gradient 

Direction 

4MP-5S 

4.15 

6.3 

4-NOV-96 

-0.008 

downward 

4MP-5D 

4.08 

15.5 

4-NOV-96 

4MP-5S 

2.42 

7.2 

7-Oct-97 

-0.001 

downward 

4MP-5D 

2.41 

15.5 

7-Oct-97 

OW-105 

2.35 

9.3 

4-NOV-96 

0.005 

upward 

4MP-8 

2.43 

25.5 

4-NOV-96 

OW-105 

2.01 

9.5 

7-Oct-97 

-0.004 

downward 

4MP-8 

1.94 

25.5 

7-Oct-97 

OW-8 

3.82 

7.5 

4-Nov-96 

0.003 

upward 

4MP-12M 

3.86 

20.5 

4-NOV-96 

4MP-12D 

3.89 

32.5 

4-NOV-96 

OW-8 

2.88 

8.0 

7-Oct-97 

0.007 

upward 

4MP-12M 

2,99 

20.5 

7-Oct-97 

4MP-12D 

3.06 

32.5 

7-Oct-97 

P-4 

4.24 

9.4 

4-NOV-96 

0.001 

upward 

4MP-15 

4.25 

24.5 

4-NOV-96 

P-4 

3.37 

9.9 

7-Oct-97 

-0.010 

downward 

4MP-15 

3.23 

24.5 

7-Oct-97 

OW-7 

4.08 

8.2 

4-Nov-96 

-0.001 

downward 

4MP-16 

4.06 

24.5 

4-NOV-96 

OW-7 

3.16 

8.7 

7-Oct-97 

0.002 

upward 

4MP-16 

3.19 

24.5 

7-Oct-97 

OW-9 

5.09 

7.5 

4-NOV-96 

-0.002 

downward 

4MP-21 

5.05 

24.5 

4-NOV-96 

OW-9 

3.82 

8.1 

7-Oct-97 

0.004 

upward 

4MP-21 

3.88 

24.5 

7-Oct-97 

Notes: 

ft  msl  =  feet  above  mean  sea  level, 
ft/ft  =  foot  per  foot. 
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3.3.2.2  Hydraulic  Conductivity 

Parsons  ES  estimated  the  horizontal  hydraulic  conductivity  of  the  shallow  saturated 
zone  at  wells  OW-2,  OW-7,  OW-8,  OW-9,  OW-102,  OW-103,  OW-104,  OW-105, 
OW-107,  P-2,  P-3,  and  P-5,  using  rising-head  slug  tests.  The  test  data  were  analyzed 
using  the  method  of  Bouwer  and  Rice  (1976),  and  the  results  of  the  slug  tests  are 
summarized  in  Table  3.6.  The  average  hydraulic  conductivity  of  subsurface  materials 
at  the  site,  as  determined  from  these  tests,  is  8  feet  per  day  (ft/day).  Although  this 
value  is  higher  than  the  hydraulic  conductivity  estimated  by  Law  (1991;  average  of  2.3 
ft/day),  it  was  lower  than  the  hydraulic  conductivity  calculated  for  Site  SS-16  in  1995 
(average  of  25  ft/day).  The  test  data  and  analyses  are  included  in  Appendix  B. 

3.3.2.3  Effective  Porosity 

Because  of  the  difficulty  involved  in  accurately  determining  effective  porosity, 
accepted  literature  values  for  the  type  of  soil  comprising  the  shallow  saturated  zone 
were  used.  Walton  (1988)  gives  ranges  of  effective  porosity  for  fine  sand  of  0.1  to  0.3. 
Because  the  presence  of  fines  tends  to  decrease  the  effective  porosity,  and  because 
lower  effective  porosities  result  in  higher  computed  advective  groundwater  flow 
velocities,  an  effective  porosity  of  0.2  was  assumed  for  this  project. 

3.3.2.4  Advective  Groundwater  Velocity 

The  advective  velocity  of  groundwater  in  the  direction  parallel  to  the  groundwater 
gradient  is  given  by: 


K  dH 

v  = - 

dL 

where:  v  =  Average  advective  groundwater  velocity  (seepage  velocity) 

K  =  Average  hydraulic  conductivity  (8  ft/day) 

dH/dL  =  Average  hydraulic  gradient  (0.003  ft/ft;  October  7,  1997) 

n^  =  Effective  porosity  (0.2). 

Using  this  relationship  in  conjunction  with  site-specific  data,  the  average  advective 
groundwater  velocity  at  the  site  in  October  1997  was  0.12  ft/day,  or  approximately  44 
feet  per  year  (ft/yr). 

3.3.2.5  Preferential  Flow  Paths 

The  storm  sewer  conduits  or  the  storm  sewers  themselves  are  possible  preferential 
flow  paths.  The  apparent  relationship  between  water  table  elevations  and  storm-sewer 
invert  locations  below  the  water  table  suggests  that  the  storm  sewer  pipes,  or  the 
backfill  surrounding  the  pipes,  are  influencing  groundwater  surface  elevations,  and  the 
resulting  groundwater  flow  directions,  southeast  and  southwest  of  the  abandoned  USTs 
(Figures  3.4  and  3.5). 
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TABLE  3.6 

SLUG  TEST  RESULTS 

IRP  SITE  SS-04 

REMEDIATION  BY  NATURAL  ATTENUATION  TS 
LANGLEY  AFB,  VIRGINIA 


Monitoring 

Well 

Type  of 

Test 

Hydraulic 

Conductivity 

(cm/s) 

Hydraulic 

Conductivity 

(ft/day) 

OW-2 

0.0006 

2.0 

OW-7 

0.0017 

5 

OW-8 

0.0053 

15 

OW-9 

0.0016 

4.7 

OW-102 

0.0082 

22 

OW-103 

0.0011 

3 

OW-104 

0.0053 

15 

OW-105 

0.0011 

3.2 

OW-107 

0.0047 

13 

P-2 

0.0027 

7.5 

P-3 

0.0009 

3 

P-5 

0.0014 

3.9 

0.0029 

8 

Notes: 

Monitoring  well  construction  details  not  available  for  OW-2,  OW-7,  OW-8,  OW-9,  P-2, 
P-3,  and  P-5.  Assumed  same  construction  as  well  series  OW-lOO's  with  10  foot  screens 
and  no  sumps.  Total  depths  were  as  measured  in  November  1996. 
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3.3.3  Groundwater  Use 


Drinking-water  wells  were  not  identified  on  Langley  AFB.  The  water  supply  for  the 
Base  is  obtained  from  Big  Bethel  Reservoir,  approximately  1  mile  west  of  the  Base. 

3.4  CLIMATE 

Langley  AFB  experiences  a  marine  climate  characterized  by  warm,  humid, 
moderately  wet  summers  and  mild  winters.  Average  winter  temperatures,  during  the 
period  December  through  February,  are  42  degrees  Fahrenheit  (°F).  Spring,  summer, 
and  fall  mean  daily  temperatures  range  from  40®F  to  86®F.  The  mean  annual 
precipitation  is  44.5  inches  and  the  mean  annual  snowfall  is  9  inches. 
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SECTION  4 


SOIL  AND  GROUNDWATER  GEOCHEMISTRY  AND  NATURE 
AND  EXTENT  OF  CONTAMINATION 


This  section  discusses  hydrologic  and  chemical  data  collected  from  1995  to  1997  at 
Site  SS-04.  Monitoring  points  and  wells,  including  points  4MP-19,  4MP-21,  4MP-22, 
and  wells  OW-9  and  OW-11,  were  also  installed  and  sampled  at  Site  ST-27,  east  of  Site 
SS-04.  Monitoring  points  and  wells  were  sampled  at  Site  ST-27,  in  conjunction  with 
investigation  activities  at  Site  SS-04,  because  of  the  possibility  that  fuel  constituents  in 
groundwater  beneath  Site  SS-04  had  originated  at  sources  on  Site  ST-27  (Section  2). 
Data  collected  for  the  Site  ST-27  characterization  have  been  forwarded  to  Langley 
AFB.  Laboratory  data  sheets  and  Chain-of-Custody  records  from  Site  ST-27  are 
included  in  Appendix  C. 

4.1  SOURCES  OF  CONTAMINATION 

The  substances  of  potential  concern  at  IRP  Site  SS-04  are  constituents  of  petroleum- 
based  fuel  (JP-4);  the  suspected  sources  of  contamination  at  the  site  include  24  former 
USTs  used  to  store  JP-4  jet  fuel,  fuel  distribution  lines  running  northwest  from  the 
USTs,  and  a  JP-4  jet-fuel  transmission  line  (Figure  1.4).  The  areas  of  concern  are 
paved  with  asphalt  or  concrete,  or  are  planted  in  grass.  There  are  no  indications  that 
fuel  constituents  are  present  at  land  surface.  The  description  of  the  facility  is  presented 
in  Subsection  1.2.1,  together  with  additional  information  regarding  the  suspected 
sources  of  hydrocarbons. 

4.2  PHYSICAL  AND  CHEMICAL  CHARACTERISTICS  OF  PETROLEUM 

FUELS  AND  THEIR  FATE  IN  THE  ENVIRONMENT 

4.2.1  Chemical  Composition  of  Petroleum-Based  Fuels 

Petroleum  hydrocarbon  compounds  are  composed  of  carbon  and  hydrogen  atoms, 
arranged  into  an  almost  infinite  number  of  discrete  molecules.  These  molecules  are 
classified  as  alkanes,  alkenes,  and  aromatic  hydrocarbons  on  the  basis  of  their  structure. 
Alkanes,  or  paraffins,  are  the  major  constituents  of  crude  oil  and  usually  the  major 
constituents  of  refined  petroleum  products.  Alkanes  contain  only  carbon-carbon  single 
bonds,  and  are  subdivided  into  linear  alkanes  ("normal"  alkanes),  branched  alkanes 
(isoalkanes),  and  naphthenes  (cycloalkanes).  Alkenes,  or  olefins,  are  not  usually 
constituents  of  crude  oil,  but  are  formed  during  the  refining  process.  Alkenes  are  linear, 
branched,  or  cyclic,  with  carbon-carbon  double  bonds;  they  make  up  a  limited  fraction  of 
gasolines,  and  are  not  usually  a  significant  component  of  higher-boiling-point  products, 
including  middle-distillate  fuels.  Alkanes  and  alkenes  are  virtually  non-toxic,  and  most 
are  nearly  insoluble  in  water  (Zemo  et  al. ,  1995). 
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Aromatic  hydrocarbon  compounds  are  based  on  the  benzene  ring  strucmre,  with 
conjugated  carbon-carbon  double  bonds,  which  imparts  some  unique  properties.  The 
monoaromatic  compounds  (benzene,  toluene,  ethylbenzene,  xylene  isomers,  and 
substituted  benzenes)  are  very  soluble  in  water,  as  compared  with  alkanes  and  alkenes. 
Their  high  solubility  causes  aromatic  compounds  to  be  quite  mobile  in  the  environment. 
Polycyclic  aromatic  hydrocarbon  compounds  (PAHs)  contain  two  or  more  benzene-ring 
structures,  and  range  from  moderately  soluble  to  virtually  insoluble  in  water.  Aromatic 
hydrocarbon  compounds  are  the  most  toxic  constituents  of  petroleum  products  (Zemo  et 
al,  1995). 

Middle-distillate-range  fuels,  including  JP-4,  are  mixtures,  consisting  almost 
exclusively  of  hydrocarbons  in  the  boiling-point  range  between  150°C  and  275°C  (Nyer 
and  Skladany,  1989).  There  are  probably  several  hundred  different  hydrocarbons,  in 
varying  proportions,  in  any  given  petroleum-based  fuel  (Neff  et  al.,  1994),  but  most  of 
these  constituents  are  relatively  inert,  and  are  readily  degraded  (Lyman  et  al.,  1990). 
Mid-range  fuels  are  not  corrosive,  and  are  only  poorly  ignitable  at  the  maximum  residual 
concentrations  detected  in  soils  at  the  SS-04  UST  site. 

Probably  the  most  complete  review  of  the  chemistry  of  JP-4  was  conducted  by  Stelljes 
and  Watkin  (1993).  This  study  characterized  the  chemistry  of  several  fuels  representing 
industrial  reference  standards  and  military -purchased  JP-4.  The  results  of  the  study 
suggest  that  while  there  may  be  some  variation  in  the  hydrocarbon  composition  of  mid¬ 
range  distillate  fuel,  the  differences  are  ordinarily  not  large  because  the  performance 
specifications  that  must  be  met  restrict  the  ranges  of  several  physical  properties  that  are 
related  to  composition. 

The  chemical  composition  of  a  typical  JP-4  fuel  (Stelljes  and  Watkin,  1993)  can  be 
used  as  an  analogue  of  the  JP-4  in  the  subsurface  at  the  SS-04  UST  site.  The  class  of 
saturated  hydrocarbon  compounds,  including  the  normal  alkanes,  comprise  over  60 
percent  of  the  mass  of  a  typical  JP-4  fuel.  The  alkanes  from  decane  (10  carbon  atoms  in  a 
chain,  or  "C-10")  through  octadecane  (18  carbon  atoms,  or  "C-18")  are  most  abundant; 
higher-molecular-weight  normal  alkanes  also  occur,  but  abundance  tends  to  decrease  with 
increasing  molecular  weight  (Neff  et  al. ,  1994). 

A  typical  mid-range  fuel  contains  the  volatile  BTEX  constituents  and  styrene  in 
relatively  low  concentrations;  the  BTEX  constituents  comprise  less  than  five  percent  of 
the  mass  of  a  virgin  JP-4  fuel  (Stelljes  and  Watkin,  1993).  The  most  abundant  non-BTEX 
aromatic  hydrocarbons  in  mid-range  fuels  include  trimethylbenzenes,  tetralins/indans, 
tetramethylbenzenes,  naphthalene,  methylnaphthalenes,  and  dimethylnaphthalenes,  (Heath 
etal,  1993;  Neff  eta/.,  1994). 

The  number  of  carbon  atoms  present  in  a  hydrocarbon  compound  has  a  major  effect  on 
its  properties  (Nyer  and  Skladany,  1989).  For  example,  alkane  chains  up  to  17  carbon 
atoms  in  length  are  liquids,  with  densities  less  than  water.  Pure  alkane  compounds, 
composed  of  chains  18  or  more  carbon  atoms  in  length,  are  actually  solids  at  room 
temperature,  and  are  commonly  referred  to  as  waxes.  Alkane  solubility  rapidly  decreases 
as  the  number  of  carbon  atoms  in  the  compound  increases;  vapor  pressures  also  decrease 
as  alkane  carbon  numbers  increase.  High  vapor  pressures  indicate  that  a  compound  is 
readily  volatilized;  low  vapor  pressures  are  associated  with  chemicals  that  are  semi¬ 
volatile  or  non-volatile.  For  all  classes  of  hydrocarbons,  aqueous  solubility  decreases, 
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and  the  tendency  of  the  hydrocarbon  compound  to  sorb  to  soil  particles  (or  "partition"  to 
soil),  increases  as  the  number  of  carbon  atoms  and  compound  molecular  weight  increase 
(Neff  et  al,  1994;  Nyer  and  Skladany,  1989).  As  a  general  rule,  hydrocarbon 
compounds  with  an  aqueous  solubility  less  than  about  0. 1  mg/L  will  have  limited  mobility 
in  soils,  and  are  unlikely  to  migrate  to  groundwater.  According  to  this  definition,  the 
most  mobile  hydrocarbons  include  monoaromatic  hydrocarbons  (benzenes)  with 
molecular  weights  less  than  that  of  n-hexylbenzene,  and  saturated  hydrocarbons  with 
molecular  weights  less  than  that  of  nonane  ("C-9"). 

4.2.2  Fate  Of  Hydrocarbon  Compounds  In  The  Environment 

Nearly  all  soils  contain  colonies  of  bacteria  and  fungi  that  are  capable  of  biodegrading 
at  least  some  petroleum  hydrocarbons.  Soil  bacteria  and  fungi  are  tremendously  diverse, 
and  readily  adapt  to  utilizing  different  types  of  organic  molecules  as  their  sole  or 
supplemental  carbon  source  (Scow,  1990).  Many  genera  of  microorganisms  are  able  to 
completely  oxidize  saturated,  and  to  a  lesser  extent,  aromatic  hydrocarbons  and 
heterocyclic  compounds,  to  carbon  dioxide  and  water.  Although  all  chemical  compounds 
found  in  petroleum-based  fuels  can  be  degraded  by  bacteria  (Dragun,  1988),  the  rates  of 
hydrocarbon  degradation  are  much  lower  under  anoxic  than  oxygen-rich  conditions  (Nyer 
and  Skladany,  1989).  Following  a  release  of  petroleum-derived  fuel  to  soil,  different 
hydrocarbon  classes  are  degraded  simultaneously,  but  at  widely  varying  rates,  by 
indigenous  microbiota.  Normal  alkanes  of  low  molecular  weight  (C-8  to  C-22)  are 
metabolized  most  rapidly,  followed  by  isoalkanes  and  higher-molecular- weight  normal 
alkanes,  olefins,  monoaromatic  compounds  (benzenes),  and  polycyclic  aromatic 
hydrocarbon  (PAH)  compounds  (Howard  et  al.,  1991;  Neff  et  al.,  1994). 

Two  of  the  principal  models  proposed  by  researchers  to  describe  biodegradation 
processes  at  the  cell  level,  the  biofilm  and  Monod  kinetic  models,  can  be  simplified  to  a 
first-order  kinetic  approximation  under  certain  limiting  conditions  or  at  field  scales 
(Bouwer  and  McCarty,  1984;  MacQuarrie  et  al.,  1990).  In  addition,  several  authors  have 
noted  that  first-order  kinetics  approximate  the  rate  of  BTEX  degradation  observed  at 
individual  study  sites  (Berry-Spark  et  al.,  1988;  Chiang  et  al.,  1989;  Hathaway  and 
Andrews,  1990;  Kemblowski  et  al.,  1987;  Tucker  et  al.,  1986).  The  use  of  first-order 
kinetics  assumes  that  the  rate  of  change  in  concentration  with  time  (t)  is  dependent  only 
on  the  concentration  of  the  dissolved  constituent  (C): 


(1) 


where  p  is  a  first-order  rate  constant. 

The  constituent  concentration  at  a  given  time  can  be  found  by  integrating  Equation  1 


C  =  Coe^' 


2 
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where  Cq  is  the  initial  concentration  of  the  dissolved  constituent. 

The  problem  then  becomes  one  of  choosing  a  representative  first-order  rate  coefficient 
for  an  individual  site,  and  then  properly  incorporating  this  value  into  a  meaningful 
descriptive  model. 

Several  transport  processes  control  the  physical  movement  of  petroleum  chemicals 
through  soils,  as  non-aqueous  liquid  (NAPL),  dissolved  (aqueous),  and  sorbed  (solid) 
phases.  When  released  to  the  subsurface  environment,  petroleum  hydrocarbons  are 
usually  in  the  NAPL  (oil)  phase.  Once  petroleum  hydrocarbons  are  introduced  into  the 
environment,  they  interact  with  the  surrounding  soils.  The  major  process  affecting 
chemicals  in  the  subsurface  include  sorption  to  soil,  diffusion,  dissolution,  chemical  and 
biological  degradation,  and  volatilization  (Nyer  and  Skladany,  1989). 

In  general,  low-molecular- weight  hydrocarbons  will  volatilize  (evaporate)  and  diffuse 
upward  in  soil  gas.  Included  in  this  category  are  alkanes  up  through  dodecane,  and 
aromatic  compounds  through  naphthalene  (Neff  et  ai,  1994).  The  rates  of  volatilization 
of  different  hydrocarbons  are  directly  proportional  to  their  vapor  pressures. 

Chemicals  with  higher  aqueous  solubilities  will  tend  to  dissolve  into  the  aqueous 
phase,  and  to  migrate  slowly  through  soil,  transported  by  ground  water.  Dissolved-phase 
transport  can  occur  in  either  the  unsaturated  or  saturated  zone.  The  unsaturated  zone 
extends  from  land  surface  to  the  top  of  the  water  table,  while  the  saturated  zone  generally 
includes  all  earth  material  below  the  water  table.  Dissolved  hydrocarbons  can  enter  the 
unsaturated  zone  via  infiltration  of  water  which  contains  hydrocarbons,  dissolved  from  an 
above-ground  surface  source,  or  hydrocarbons  can  become  dissolved  as  percolating  water 
passes  over  hydrocarbons  in  soil. 

Subsurface  transport  of  fuel  hydrocarbons,  like  movement  of  any  liquid  in  the 
subsurface,  is  driven  by  potential  gradients.  In  the  unsaturated  zone,  potential  gradients 
are  primarily  vertical,  producing  a  downward  flow  direction.  Dissolved  hydrocarbon 
compounds  are  carried  downward  by  percolating  water  ("advective  transport"),  and 
volatilized  hydrocarbon  compounds  are  carried  upward  as  a  result  of  concentration 
gradients  between  soil  moisture  and  air-filled  pore  spaces  ("diffusive  transport").  The 
transport  rate  of  dissolved  hydrocarbons  in  the  unsamrated  zone  depends  primarily  on  the 
permeability  of  the  soil,  its  water  content,  and  the  concentrations  of  hydrocarbon 
compounds  in  percolating  water.  The  transport  of  volatilized  hydrocarbons  in  the 
unsaturated  zone  depends  primarily  on  the  permeability  of  the  soil,  its  water  content,  and 
the  ambient  air  temperature  and  barometric  pressure.  Below  the  water  table,  there  are  no 
continuous  air-filled  pores,  and  vapor-phase  transport  does  not  occur.  The  primary 
mechanism  by  which  dissolved  hydrocarbon  compounds  migrate  in  the  saturated  zone  is 
advective  transport,  and  the  direction  and  rate  of  advective  transport  are  controlled 
primarily  by  the  hydraulic  conductivity  of  the  soil,  and  local  hydraulic  gradients  (Neff  et 
al,  1994;  Reilly  etal,  1987;  U.S.  ERA,  1989a). 

The  rate  of  migration  of  hydrocarbons  in  the  subsurface  also  depends  on  the  tendency 
of  hydrocarbon  compounds  to  sorb  (attach)  to  soil  particles.  All  hydrocarbon  compounds 
sorb  to  soil,  to  a  greater  or  lesser  degree;  the  fraction  of  sorbed  hydrocarbons  increases  as 
the  concentration  of  organic  carbon  in  the  soil  increases.  The  organic  carbon  "partition 
coefficient"  (K^^)  is  a  measure  of  the  tendency  of  a  given  compound  to  be  adsorbed  to 
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soil.  Compounds  having  larger  values  of  partition  coefficients  will  be  more  strongly 
adsorbed  to  soil,  and  less  mobile  in  the  environment  (Nyer  and  Skladany,  1989).  Most 
constituents  of  JP-4  fuel  have  relatively  large  partition  coefficient  values,  are  strongly 
sorbed  to  soil  particles,  and  travel  only  slowly  in  the  dissolved  (aqueous)  phase. 
Furthermore,  because  the  hydrocarbon  compounds  comprising  JP-4  fuel  have  generally 
low  solubilities,  and  relatively  high  vapor  pressures,  dissolution  is  not  as  important  as 
volatilization  in  removing  hydrocarbons  from  released  fuel. 

A  problem  with  assessing  the  extent  of  a  fuel  spill  is  that  individual  chemical 
constituents  of  the  fuel  do  not  occur  in  each  of  the  three  phases  (volatilized,  dissolved, 
sorbed).  The  compounds  that  have  low  volatility,  low  solubility,  and  strong  adsorption 
characteristics  will  be  most  prevalent  in  soil;  the  compounds  with  higher  solubility  will  be 
more  prevalent  in  ground  water;  and  the  compounds  with  higher  vapor  pressures  will  be 
most  prevalent  in  soil  gas.  In  other  words,  there  tends  to  be  a  natural  separation  of  the 
various  chemical  components  of  any  petroleum  product  (Nyer  and  Skladany,  1989).  As  a 
further  complication,  the  absolute  composition  of  the  petroleum  product  in  the 
environment  changes  through  time  (the  fuel  "weathers"),  as  dissolution  and  volatilization 
of  the  soluble  and  volatile  fractions  occur,  and  because  some  fuel  constituents  are  more 
readily  degraded  than  others  (Fogel  et  al.,  1993).  The  net  result  is  that  the  composition 
of  the  "weathered"  petroleum  product  is  much  different  than  the  composition  of  the  virgin 
fuel  originally  introduced  to  soil.  In  general,  as  petroleum  products  weather  in  the 
environment,  the  processes  of  volatilization,  dissolution  in  water,  and  biodegradation 
remove  the  low-boiling-point,  soluble  hydrocarbon  fractions,  leaving  a  residual  mass  that 
is  increasingly  dominated  by  molecules  with  large,  complex  strucmres  and  low  solubility 
{Zemo  etal.,  1995). 

4.2.3  Toxicity  Of  Fuel  Hydrocarbon  Compounds 

Very  few  refined  petroleum  products  have  been  extensively  tested  for  toxicological 
properties,  beyond  highly  selective  toxic  endpoints  (American  Petroleum  Institute,  1994; 
Heath  et  al.,  1993;  Magee  et  al.,  1993).  Some  petroleum  products  have  been  evaluated 
for  carcinogenicity  in  skin  painting  assays,  a  toxicological  endpoint  that  provides 
important  information  for  occupational  exposure  situations  (dermal  contact  with  neat 
liquids),  but  provides  no  dose-response  relationship  for  extrapolation  to  environmental 
exposures  at  low  to  moderate  concentrations.  The  toxicological  evaluation  of  petroleum 
products  in  the  environment  is  also  complicated  by  the  effects  of  weathering.  For 
example,  JP-4  fuel  contains  a  small  percentage  of  volatile,  low-boiling-point  constituents. 
A  spill  results  in  the  immediate  potential  for  inhalation  exposure  to  the  volatile 
constituents;  the  potential  for  long-term  exposure,  however,  will  occur  via  dermal 
exposure  to,  or  ingestion  of  the  lower- volatility,  higher-boiling-point  constituents 
remaining  in  near-surface  soil.  Similarly,  the  small  percentage  of  soluble  hydrocarbon 
compounds  in  JP-4  fuel  that  will  dissolve  in  ground  water  are  transported  in  the 
subsurface,  resulting  in  the  potential  for  ingestion  or  dermal  exposure  to  the  soluble 
constiments.  Again,  the  long-term  exposure  potential  results  from  dermal  exposure  to,  or 
ingestion  of  the  lower-solubility,  higher-boiling-point  constituents  remaining  in  subsurface 
soil.  Accordingly,  the  evaluation  of  the  potential  toxicological  impact  of  a  petroleum 
product  in  the  environment  is  not  a  function  of  the  mere  presence  of  the  product.  Not 
only  is  there  a  scarcity  of  information  concerning  the  toxicity  of  most  refined  petroleum 
products,  there  is  also  a  low  probability  that  the  hydrocarbon  mixmre  present  in  the 
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environment  approximates  the  composition  of  the  original  petroleum  product  for  which 
the  toxicity  information  was  derived  (Zemo  et  al.,  1995). 

Because  of  the  lack  of  toxicological  data  concerning  refined  fuels,  properly  assessing 
the  potential  toxic  effects  of  a  petroleum  fuel  requires  an  evaluation  of  the  individual  fuel 
constituents  present  in  the  environment.  As  previously  noted,  a  product  such  as  JP-4  fuel 
can  have  hundreds  of  individual  constituents.  Fortunately,  while  any  constituent  is 
potentially  toxic  at  a  high  enough  dose,  the  toxicity  of  petroleum  products  can  be  defined 
by  the  toxicity  of  relatively  few  constituents  that  have  either  a  serious  toxic  effect,  or 
produce  effects  at  levels  of  exposure  considerably  lower  than  the  major  constituent 
fraction  (ASTM,  1994;  Heath  et  al.,  1993;  Zemo  et  al,  1995).  This  is  the  approach 
adopted  by  the  California  Department  of  Health  Services’  Leaking  Underground  Fuel 
Tank  Task  Force,  which  used  benzene  as  an  indicator  compound  when  evaluating  the 
toxicity  of  gasoline  (California  Department  of  Health  Services,  1988,  p.  21). 

The  low-molecular-weight  normal  alkanes  (number  of  carbon  atoms  less  than  C-14) 
are  volatile,  but  with  the  exception  of  n-hexane  are  not  appreciably  toxic.  Hexane  is 
metabolized  to  a  neurotoxic  compound;  but  is  not  present  in  most  JP-4  fuels  (Heath  et  al. , 
1993).  The  longer-chain  alkanes  (C-14  and  greater)  are  not  volatile,  and  are  non-toxic  at 
concentrations  likely  to  occur  at  fuel  spill  sites  (ASTM,  1994;  Zemo  et  al.,  1995). 

Most  potential  toxic  effects  arising  from  petroleum-based  fuels  are  associated  with  the 
aromatic  hydrocarbon  constituents.  Monoaromatic  hydrocarbons  include  the  BTEX 
constituents,  all  of  which  are  assumed  to  have  significant  toxicity.  Benzene  is  a  known 
carcinogen;  however,  the  substituted  benzenes  are  not  considered  to  be  carcinogenic,  and 
have  a  low  potential  for  non-carcinogenic  health  effects.  The  naphthalenes  are  the 
simplest  members  of  the  PAH  group  of  fuel  constituents;  these  compounds  are  moderately 
volatile,  and  moderately  soluble,  but  are  not  significantly  toxic. 

The  BTEX  constituents  can  be  used  as  indicator  constituents  for  refined  petroleum 
products,  since  most  of  the  potential  toxicological  effects  due  to  a  petroleum  product  are 
attributable  to  these  constituents.  The  remaining  constiments,  comprising  the  vast 
majority  of  most  refined  petroleum  products,  do  not  represent  a  potential  threat  to  human 
health  even  at  high  concentrations.  The  use  of  indicator  constituents  also  addresses,  to  a 
large  extent,  the  potential  non-health-based  environmental  effects  of  petroleum  products, 
since  the  indicator  compounds  include  the  water-soluble  fraction  of  petroleum 
hydrocarbon  compounds  (ASTM,  1994;  Heath  et  al.,  1993;  Neff  et  al.,  1994;  Zemo  et 
al.,  1995). 

4.3  FUEL  CONSTITUENTS  IN  SOURCE-AREA  SOILS 
4.3.1  Mobile  LNAPL  Contamination 

Mobile  LNAPL  is  defined  as  that  fraction  of  LNAPL  that  is  free  to  move  in  the 
subsurface,  and  that  will  flow  from  a  porous  medium  into  a  well  under  the  influence  of 
gravity.  At  this  site,  the  mobile  LNAPL  was  characterized  by  direct  measurement  and 
analysis  of  LNAPL  in  monitoring  wells. 

On  September  26,  1996,  mobile  LNAPL  was  observed  in  monitoring  wells  OW-9, 
OW-11,  and  P-4  at  a  thickness  of  0.01,  0.02  and  0.16  feet,  respectively.  On  November 
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4,  1996,  mobile  LNAPL  was  observed  only  in  monitoring  well  P-4  at  a  thickness  of 
0.16  feet,  and  at  a  thickness  of  0.61  feet  on  October  7,  1997.  The  increase  in  LNAPL 
thickness  may  be  a  result  of  a  lower  water  table  during  the  1997  monitoring  event.  The 
thickness  of  LNAPL  observed  inside  a  monitoring  well  generally  increases  with  a 
falling  water  table  (Lundy,  1988;  Kemblowski  and  Chiang,  1988).  The  corrected  water 
table  elevation^  at  P-4  dropped  from  4.24  feet  NGVD  on  November  4,  1996  to  3.37 
feet  NGVD  on  October  7,  1997. 

A  sample  of  mobile  LNAPL,  collected  from  well  P-4  during  the  1996  monitoring 
event,  was  analyzed  for  fuel  constituents  including  BTEX.  Table  4.1  compares  the 
concentrations  of  BTEX  constituents  in  fresh  JP-4  with  those  measured  in  the  LNAPL 
collected  from  monitoring  well  P-4.  Compared  with  “fresh”  JP-4,  the  LNAPL  from 
well  P-4  is  weathered  with  respect  to  all  BTEX  compounds. 


TABLE  4.1 

CONCENTRATIONS  OF  BTEX  CONSTITUENTS  IN  JP-4 

mp  SITE  SS-04 

REMEDIATION  BY  NATURAL  ATTENUATION  TS 
LANGLEY  AFB,  VIRGINIA 


COMPOUND 

CONCENTRATION 
IN  FRESH  JP-4 
(mg/L)'' 

CONCENTRATION 
IN  PRODUCT 
FROM  P-4 
(mg/L) 

Benzene 

3.750 

<8.05 

Toluene 

9.975 

<8.05 

Ethylbenzene 

2.775 

459 

Total  Xylenes 

17.400 

668 

^  Data  from  Martel  (1987). 

Analyzed  by  Evergreen  Analytical  Laboratories  by  EPA  Method  8020. 
mg/L  =  Milligrams  per  liter. 

The  relationship  between  measured  LNAPL  thickness  and  the  amount  of  mobile 
LNAPL  in  the  subsurface  at  a  site  is  difficult  to  quantify.  It  is  well  documented  that  the 
thickness  of  an  LNAPL  layer,  measured  in  groundwater  monitoring  wells,  is  not 
indicative  of  actual  mobile  LNAPL  thickness  in  the  formation  (de  Pastrovich  et  al., 
1979;  Blake  and  Hall,  1984;  Hall  et  al.,  1984;  Hughes  et  al.,  1988;  Abdul  et  al.,  1989; 
Testa  and  Paczkowski,  1989;  Kemblowski  and  Chiang,  1990;  Lehnard  and  Parker, 
1990;  Mercer  and  Cohen,  1990;  Ballestero  et  al.,  1994).  Rather,  the  thickness  of 
LNAPL  measured  in  a  monitoring  well  is  greater  than  the  acmal  mobile  LNAPL 
thickness  present  in  the  aquifer  and,  according  to  Mercer  and  Cohen  (1990),  the 
thickness  of  an  LNAPL  phase,  measured  in  wells,  is  typically  2  to  10  times  greater  than 


f  Because  a  free-product  phase  on  the  water  table  depresses  the  water  surface,  potentiometric  elevations  at  points 
below  a  free-produci  phase  must  be  corrected  to  account  for  the  effects  of  the  water-table  depression. 
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the  actual  thickness  of  the  mobile  LNAPL  phase  in  the  formation.  Furthermore,  only  a 
fraction  of  the  mobile  phase  may  be  recoverable,  because  as  mobile  LNAPL  is  removed 
from  the  formation,  formerly  mobile  LNAPL  can  lose  its  mobility.  One  method  of 
evaluating  the  actual  thickness  of  LNAPL  in  the  formation  is  the  baildown  test.  This 
test  was  not  conducted  at  well  P-4  because  the  observed  thicknesses  of  LNAPL  (0.16 
feet  and  0.61  feet)  were  less  the  than  minimum  1-foot  thickness  of  product  required  to 
complete  the  test  successfully  (Wiedemeier  et  al,  1995). 

4.3.2  Residual  Contamination 

Residual  LNAPL  is  defined  to  be  that  fraction  of  LNAPL  that  is  trapped  in  earth 
materials  in  the  subsurface  by  the  processes  of  cohesion  and  capillarity,  and  will 
therefore  not  move  in  the  subsurface,  and  will  not  flow  from  a  porous  medium  into  a 
well  under  the  influence  of  gravity.  At  this  site,  residual  LNAPL  was  characterized  by 
CPT,  combined  with  LIF  technology  and  analysis  of  soil  samples. 

4.3. 2.1  LIF  Assessment  of  LNAPL 

The  LIF  component  of  the  CPT  may  be  used  to  indirectly  evaluate  the  extent  of 
LNAPL  at  a  release  site.  It  is  important  to  note  that  the  LIF  does  not  differentiate 
between  residual  and  mobile  LNAPL  in  the  subsurface.  The  area  identified  as 
containing  mobile  LNAPL  is  therefore  usually  an  interpretation  of  LIF  fluorescence 
intensity  and  its  depth  in  relation  to  the  groundwater  table.  The  LIF  data  for  IRP  Site 
SS-04  were  collected  in  September  1995;  but  groundwater  elevation  data  were  collected 
in  October-November  1996,  and  in  October  1997.  For  this  reason,  LIF  data  are 
assumed  to  be  indicative  of  residual  LNAPL  contamination  only. 

LIF  data  collected  during  CPT  activities  (Appendix  B)  indicated  that  petroleum 
hydrocarbons  were  present  in  soil  as  an  LNAPL  phase,  in  September  1995,  over  the 
approximate  extent  depicted  on  Figure  4.1.  Because  all  soils  fluoresce  at  varying 
background  levels,  a  varying  soil  matrix  can  result  in  changing  fluorescence  intensities. 
When  a  fluctuation  occurs  gradually  or  is  not  greatly  elevated  above  background  soil 
levels,  the  fluctuation  can  be  difficult  to  distinguish  from  a  small  increase  in 
fluorescence  caused  by  hydrocarbons;  therefore,  results  of  the  laser  fluorescence  were 
reviewed  in  conjunction  with  1996  soil  and  groundwater  analytical  results  to  define  the 
boundaries  of  residual  LNAPL  contamination.  A  laser  fluorescence  intensity  of  200 
counts  was  identified  as  representative  of  fluorescence  in  native  soils,  and  used  to 
establish  the  boundary  (Figure  4.1).  LIF  measurements  suggest  that  most  of  the 
residual  LNAPL  has  a  thickness  of  1  to  3  feet.  The  minimum  depth  to  residual  LNAPL 
was  2  feet  bgs  at  drive  point  CPT-6;  in  general,  residual  LNAPL  was  encountered  at  3 
to  5  feet  bgs.  This  depth  corresponds  to  the  elevation  of  the  water  table,  and  is 
indicative  of  a  residual  LNAPL  phase  (“smear  zone”). 
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LIF  fluorescence  was  observed  through  a  maximum  depth  interval  of  approximately 
12.5  feet  at  drive  point  CPT-7,  near  the  southwest  corner  of  Building  763  (Figure  4.1). 
Because  the  interval  began  to  fluoresce  at  a  depth  of  about  two  feet  bgs,  continuing  to  a 
depth  of  about  14.5  feet  bgs,  this  suggests  that  LNAPL  was  present  at  depths  of  about 
nine  feet  below  the  water  table  at  that  location.  This  appears  to  be  unlikely;  rather,  LIF 
techniques  are  known  to  exhibit  positive  interferences,  due  to  components  of  the  soil 
matrix,  including  naturally-occurring  organic  material,  and  calcium  carbonate  (calcite, 
aragonite;  Bruce  Nielsen,  oral  communication,  August  11,  1998).  The  unconsolidated 
deposits  in  the  shallow  subsurface  contain  varying  proportions  of  shell  material, 
composed  of  calcite  or  aragonite  (Section  3);  a  thick  interval  of  this  material  is 
suspected  to  have  caused  the  LIF  probe  to  record  fluorescence  at  depth  in  drive  point 
CPT-7. 

4.3. 2. 2  BTEX  and  Fuel  Hydrocarbons  in  Soil  Samples 

During  October  and  November  1996,  ten  soil  samples  were  collected  at  nine 
locations,  and  were  analyzed  for  BTEX,  TVH-G,  total  organic  carbon  (TOC),  and/or 
percent  moisture  (Table  4.2).  One  or  more  of  the  BTEX  compounds  were  detected  in 
seven  of  the  samples.  Five  of  these  sample  locations  (4MP-5,  4MP-12,  4MP-14, 
4MP-15,  and  4MP-16)  are  within  the  estimated  extent  of  residual  soil  contamination 
(Figure  4.2).  Fuel  odors  were  also  noted  during  collection  of  soil  samples  from 
locations  4MP-5,  4MP-14,  4MP-15,  and  4MP-16.  Two  soil  samples  (samples 
HA-4MP-1  and  HA-4MP-11)  contained  total  BTEX  at  concentrations  of  2.0  and  1.2 
micrograms  per  kilogram  [pg/kg],  respectively;  these  locations  are  outside  the  area  of 
residual  LNAPL  contamination,  but  the  samples  were  collected  from  the  depth  interval 
of  3.0  to  3.5  feet  bgs,  near  the  water  table.  BTEX  constituents  in  these  samples  may 
represent  a  sorbed  phase,  transported  from  the  source  area  in  groundwater.  The  other 
three  samples,  collected  from  the  depth  interval  6  to  8  feet  bgs  at  location  4MP-10  and 
from  the  depth  intervals  5.75  to  6.25  feet  bgs  and  9.75  to  10.25  feet  bgs  at  location 
4MP-13,  were  outside  the  area  presumed  to  contain  residual  LNAPL,  and  were 
analyzed  for  TOC  and  TVH-G  only  (Table  4.2).  The  highest  concentration  of  total 
BTEX  (425,000  pg/kg)  was  detected  in  the  soil  sample  from  the  depth  interval  3.5  to 
4.0  feet  bgs  at  location  4MP-15.  Sample  point  4MP-15  is  immediately  adjacent  to  the 
abandoned  USTs,  and  is  adjacent  to  well  P-4  where  mobile  LNAPL  has  regularly  been 
observed.  The  second  highest  concentration  of  total  BTEX  (50,500  pg/kg)  was 
detected  in  the  depth  interval  from  4  to  6  feet  bgs  at  location  4MP-5.  A  particularly 
high  CPT  fluorescence  was  recorded  at  drive  point  CPT-6,  near  sample  point  4MP-5. 

Volatile  fuel  hydrocarbons  in  the  elution  range  of  gasoline  (TVH-G)  were  detected 
in  five  of  the  10  soil  samples,  at  concentrations  ranging  from  14  milligrams  per 
kilogram  (mg/kg)  at  location  4MP-16,  to  13,000  mg/kg  at  location  4MP-15  (Table 
4.2).  BTEX  constituents  were  also  detected  in  the  five  soil  samples;  the  sample  having 
the  highest  concentration  of  TVH-G  4MP-15)  also  had  the  highest  concentrations  of 
BTEX  constituents. 

Chlorobenzene  was  detected  in  the  soil  samples  collected  at  locations  4MP-5  and 
4MP-14  at  concentrations  of  5,100  pg/kg  and  1,700  pg/kg,  respectively.  These  soil 
samples  also  contained  elevated  concentrations  of  BTEX  constituents. 
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TABLE  4.2 

1996  SOIL  ANALYTICAL  RESULTS 

SITE  SS-04 

REMEDIATION  BY  NATURAL  ATTENUATION  TS 
LANGLEY  AFB,  VIRGINIA 
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TABLE  4.2  (Concluded) 

1996  SOIL  ANALYTICAL  RESULTS 

SITE  SS-04 

REMEDIATION  BY  NATURAL  ATTENUATION  TS 
LANGLEY  AFB,  VIRGINIA 
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4.3.3  Total  Organic  Carbon  and  Moisture  Content 

Concentrations  of  TOC  are  used  to  estimate  the  amount  of  organic  matter  within  a 
soil  matrix,  or  sorbed  to  soil  particles.  The  TOC  content  of  soils  in  the  saturated  zone 
is  used  to  estimate  the  partitioning  of  chemicals  between  the  sorbed  and  dissolved 
phases,  which  slows  (“retards”)  chemical  movement  in  the  saturated  zone,  relative  to 
the  average  advective  velocity  of  groundwater  flow.  Three  soil  samples  were  analyzed 
for  TOC  (Table  4.2);  organic  carbon  was  detected  in  two  of  the  samples,  at  levels 
ranging  from  0.10  percent  by  weight  (at  location  4MP-13)  to  0. 16  percent  by  weight  (at 
location  4MP-10). 

Soil  samples  were  collected  from  locations  4MP-15,  4MP-16,  4MP-1,  and  4MP-5, 
at  depths  above  the  water  table,  and  were  analyzed  for  moisture  content,  so  that  relative 
saturation  could  be  estimated.  Moisture  contents  ranged  from  15.5  percent  to  24.2 
percent. 

4.4  GROUNDWATER  CHEMISTRY  -  OCTOBER  1996  TO  OCTOBER  1997 

Three  lines  of  evidence  can  be  used  to  document  the  occurrence  of  natural 
attenuation;  1)  presence/absence  of  geochemical  indicators,  and  their  relative 
concentrations;  2)  documented  loss  of  contaminant  mass  at  the  field  scale;  and  3) 
laboratory  microcosm  studies.  Geochemical  evidence  is  examined  in  this  section  as 
possible  evidence  to  document  the  occurrence  of  natural  attenuation  at  IRP  Site  SS-04. 
Because  this  line  of  evidence  strongly  suggests  that  natural  attenuation  is  occurring  at 
this  site,  laboratory  microcosm  studies  were  judged  to  be  un-necessary.  The  rate  of 
reduction  of  contaminant  mass  at  the  field  scale  was  also  examined,  by  comparing  the 
results  of  groundwater  monitoring  completed  during  two  events  (November  1996,  and 
October  1997),  separated  by  a  period  of  nearly  one  year. 

4.4.1  Dissolved  Fuel  Hydrocarbons 

Laboratory  analytical  results  for  groundwater  samples  collected  during  the  Law 
(1991)  investigation  indicated  that  fuel  hydrocarbons  were  present  in  groundwater  at 
shallow  depth  beneath  the  suspected  source  areas  (Appendix  A).  Groundwater  samples 
collected  in  October  and  November  1996,  and  October  1997,  by  Parsons  ES  personnel 
confirmed  the  results  of  the  Law  investigation.  The  results  of  analyses  of  groundwater 
samples  for  LNAPL,  BTEX,  TVH-G,  trimethylbenzene  (TMB),  and 
tetramethylbenzene  (TEMB)  are  summarized  in  Table  4.3.  Samples  were  analyzed  for 
TMB  and  TEMB  because  these  fuel  constituents  are  relatively  water-soluble,  and  are 
considered  to  be  relatively  recalcitrant  to  biological  degradation  under  anaerobic 
conditions;  therefore,  TMB  and  TEMB  can  be  used  as  indicator  compounds  for 
evaluating  anaerobic  decay  rates  for  BTEX.  Analytical  results  from  the  1996  and  1997 
investigations  are  discussed  further  in  the  following  subsections. 

4.4. 1.1  BTEX  in  Groundwater 

BTEX  constituents  were  detected  in  19  of  42  groundwater  samples  collected  during 
the  monitoring  event  of  October  and  November  1996,  at  total  BTEX  concentrations 
ranging  from  0.4  to  1,806  micrograms  per  liter  (pg/L).  The  highest  concentration  of 
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TVH  =  total  volatile  hydrocarbons 

NM  =  not  measured 

|ig/L  =  micrograms  per  liter 

mg/L  =  milligrams  per  liter 

U  =  not  detected  above  the  reporting  limits 
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TVH  =  total  volatile  hydrocarbons  LNAPL  =  light  nonaqueous  phase  liquid 

NM  =  not  measured  P-4  LNAPL  analytical  results  were  converted  from  |ig/kg  to  pg/L  and  from 

pg/L  =  micrograms  per  liter  rng/kg  to  mg/L  by  multiplying  by  a  specific  gravity  of  0.8054 

mg/L  =  milligrams  per  liter  Duplicate  of  P-4  dated  9-OCT-97  was  labeled  OW-1 12  on  chain-of-custody 

U  =  not  detected  above  the  reporting  limits  E  =  extrapolated  value,  value  exceeded  calibration  range 


TABLE  4.3  (Concluded) 

GROUNDWATER  AND  LNAPL  ANALYTICAL  RESULTS 

SITE  SS-04 

REMEDIATION  BY  NATURAL  ATTENUATION  TS 
LANGLEY  AFB,  VIRGINIA 


o 


Os 

1 

D 

rn 

cn 

s 

s 

D 

t> 

9 

CD 

d 

00 

d 

:z: 

;z 

d 

d 

d 

•n 

00 

'O 

a: 

o 

> 

oo 

D 

D 

oo 

(N 

S 

in 

q 

D 

o 

tT 

d 

z. 

d 

d 

vd 

4^ 

z 

d 

d 

d 

d 

d 

d 

o 

rA 

JJ 

G. 

m 

VO 

O 

E 

e<3 

c/5 

> 

o 

:z 

o 

D 

rf 

q 

q 

d 

s 

z 

q 

D 

q 

24 

D 

"O 

q:: 

d 

d 

d 

d 

d 

d 

G 

m 

cs 

Q 

<41^ 

c 

ON 

1 

D 

00 

>n 

q 

S 

s 

m 

00 

VO 

D 

*o 

Qu 

o 

o 

1 

00 

Tt 

d 

(N 

iri 

in 

:z; 

CN 

cn 

Tf 

d 

u. 

o 

ss 

VO 

B 

u 

ON 

« 

o 

VO 

J  O 

^  o 

m 

>n 

q 

q 

<N 

S 

ON 

r- 

“E 

rn 

irj 

(N 

(N 

— 

;z; 

(N 

in 

m 

a: 

o 

m 

p 

Q 

d 

VO 

o 

o 

(N 

rn 

rn 

— • 

2 

m 

r- 

<n 

m 

VO 

D 

O 

rn 

n* 

<N 

— • 

;z: 

CN 

»— N  ■ 

m 

Tf 

o  o  o  o  o 

CN  <N  (N  (N  (N 

o  o  o  o  o 

oo  oo  oo  oo  oo 


J  J  J  J  J 
'oh  'oto  "ol) 

a  n  n.  n.  zL 


T3  -O 

o  o 
E  E 


o  o 
oo  oo 


'oJ)  'o2) 

E  E 


</i 


o 

o. 


0) 

c 

Vi 

<u 

c 

X 

(U 

N 

a> 

U5 

c 

>> 

H 

<u 

jD 

X 

03 

E 

"5 

E 

s 

o 

o 

H 

E- 

_  E 
c  o 

QJ  O 

c  ^ 
o  in 
o.  Ou 
E 

o  ^ 
o  ^ 
% 
HJ 

.£  ’o 

o  c2 

Vi  ^ 

a  ^ 


o  o  o  o 

<N  (N  <N  <N 

o  o  o  o 
oo  oo  oo  00 


J  J  J  J 

'ol)  'ol) 
:i  :i  n  li 


<D 

c 

a> 


a> 

E 

(D  O 
C  C 

0)  u 

N  N 
C  C 
ii  (D 
X)  -D 


C  C 
a>  (D 


JC  jc  . 


a> 

E 


> 


> 

H 


H  H 

I  I 

<N  <N 


O  O 
(N  CN 

o  o 
00  oo 


"Si)  ^ 

a  n. 


a> 

c 

N 

S 

>> 


E 

<D 

o 

OJ 

C 

■a 

N 

u 

E 

2 

« 

D 

N 

C 

crt 

(U 

Vi 

C 

OJ 

X) 

‘u 

(U 

X) 

II 

o 

c/i 

ffO 

c 

X 

*3 

o 

q 

(N 

x: 

2 

O 

CO 

cu 

h“ 

— T 

a 

< 

CQ 

o 

TJ 

CO 

-2 

o 

U 

OD 

•a 


CO 

<D 


O  CO 

C  U 
^  C 

^  >- 
O  X 

2  5 

.g  s 

^  •§ 
CO 


(U 

c 

(L> 

N 

C 

<L) 


CO 

CJ 

% 

CO 

c 

< 


5 

Ji 

00  ^ 
W«  d) 

«  c 

«  g 
2 
C 


z 

< 


TVH  =  total  volatile  hydrocarbons 

NM  =  not  measured  Duplicate  of  RW-6  was  labeled  OW-1 1 1  on  chain-of-custody 

pg/L  =  micrograms  per  liter 
mg/L  =  milligrams  per  liter 
U  =  not  detected  above  the  reporting  limits 


total  BTEX  constituents  (1,806  |ag/L)  was  detected  in  the  sample  from  monitoring  point 
4MP-5S  (Table  4.3).  The  highest  concentration  of  benzene  (1,300  pg/L)  was  also 
detected  in  the  groundwater  sample  from  this  well.  Benzene  was  the  only  constituent 
detected  in  groundwater  samples  collected  during  the  1996  event  that  exceeded  potential 
regulatory  standards  (the  Federal  MCL  of  5  /xg/L;  USEPA,  1996);  the  MCL  for 
benzene  was  exceeded  in  8  of  the  42  groundwater  samples.  Toluene  was  detected  in  11 
groundwater  samples,  at  concentrations  ranging  from  1.3  to  18  pg/L;  ethylbenzene  was 
detected  in  15  samples,  at  concentrations  ranging  from  0.7  to  96  pg/L;  and  total  xylene 
isomers  were  detected  in  ten  samples,  at  concentrations  ranging  from  0.4  to  410  pg/L. 
The  highest  concentrations  of  ethylbenzene  (96  pg/L)  and  total  xylenes  isomers  (410 
pg/L)  were  detected  in  the  groundwater  sample  collected  from  monitoring  point 
4MP-5S.  The  Federal  MCLs  (USEPA,  1996)  for  toluene  (1,000  pg/L),  ethylbenzene 
(700  pg/L)  and  xylenes  (10,000  pg/L)  were  not  exceeded  in  any  groundwater  sample, 
collected  during  the  1996  monitoring  event. 

Seven  of  the  42  groundwater  samples  analyzed  in  1996  were  collected  from  deeper 
wells  in  the  shallow  groundwater  system.  The  concentrations  of  total  BTEX  declined 
with  increasing  depth  at  all  locations  (Table  4.3). 

During  the  monitoring  event  of  October  1997,  BTEX  constituents  were  detected  in 
12  of  15  groundwater  samples,  at  concentrations  of  total  BTEX  ranging  from  1.3  pg/L 
to  319  pg/L  (Table  4.3).  The  highest  concentration  of  total  BTEX  (319  pg/L)  was 
detected  in  the  groundwater  sample  from  well  P-4.  The  highest  concentration  of 
benzene  (170  pg/L)  was  also  detected  in  the  groundwater  sample  from  that  well. 
Concentrations  of  benzene  detected  in  groundwater  samples,  collected  during  the  1997 
event,  exceeded  the  Federal  MCL  (5  pg/L)  in  three  of  the  15  groundwater  samples 
(groundwater  samples  from  wells  OW-7,  P-4,  and  RW-6). 

Toluene  was  detected  in  a  single  groundwater  sample,  at  a  concentration  of  1.2 
pg/L;  ethylbenzene  was  detected  in  12  samples,  at  concentrations  ranging  from  0.89  to 
140  pg/L;  and  total  xylene  isomers  were  detected  in  nine  samples,  at  concentrations 
ranging  from  0.98  to  9  pg/L.  The  highest  concentrations  of  ethylbenzene  (140  pg/L) 
were  detected  in  the  groundwater  sample  collected  from  well  P-4,  and  the  highest 
concentrations  of  total  xylenes  isomers  (9  pg/L)  were  detected  in  the  groundwater 
sample  collected  from  well  OW-7.  The  Federal  MCLs  for  toluene  and  xylenes  were 
not  exceeded  in  any  groundwater  sample  collected  during  the  1997  monitoring  event. 

Four  of  the  15  groundwater  samples  analyzed  in  1997  were  collected  from  two  well 
pairs.  The  concentrations  of  total  BTEX  constituents  were  lower  in  the  deep  well  (well 
4MP-15)  of  the  P-4/4MP-15  pair  (319  pg/L  in  well  P-4  as  compared  with  3.1  pg/L  in 
well  4MP-15),  and  were  higher  in  the  deep  well  (well  4MP-5D)  of  the 
4MP-5S/4MP-5D  pair  (7.4  pg/L  in  well  4MP-5S  as  compared  with  15.8  pg/L  in  well 
4MP-5D). 

The  areal  distribution  of  total  dissolved  BTEX  constituents  detected  in  groundwater 
samples  during  the  October-November  1996  sampling  event  is  presented  on  Figure  4.3. 
In  November  1996,  the  extent  of  the  dissolved  BTEX  plume,  as  defined  by  the  lOpg/L 
contour,  covered  a  total  area  of  approximately  214,300  square  feet  (4.9  acres);  the 
estimated  length  of  the  major  axis  (northwest  to  southeast)  was  about  820  feet,  and  the 
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estimated  length  of  the  minor  axis  (northwest  to  southeast)  was  about  400  feet.  By 
October  1997,  the  areal  extent  of  the  dissolved  BTEX  plume  (defined  by  the  10  pg/L 
contour),  had  decreased  dramatically,  and  covered  a  total  area  of  approximately  79,300 
square  feet  (1.8  acres),  with  a  major  axis  approximately  600  feet  in  length,  and  a  minor 
axis  about  130  feet  long  (Figure  4.4).  The  centroid  of  the  plume,  in  1996  and  1997, 
was  located  in  the  vicinity  of  the  abandoned  USTs  (Figures  4.3  and  4.4).  In  light  of  the 
probable  direction  of  groundwater  flow  at  the  site  (northeast  to  southwest),  the  isolated, 
low  concentrations  of  benzene,  toluene,  and  ethylbenzene  detected  in  the  groundwater 
sample  collected  from  well  OW-12  in  October  1996  (Table  4.3),  are  not  believed  to  be 
associated  with  the  SS-04  UST  site. 

In  addition  to  the  marked  decline  in  areal  extent,  the  concentrations  of  total  dissolved 
BTEX  concentrations  also  decreased  throughout  the  plume,  during  the  period  between 
the  monitoring  events  of  October-November  1996  and  October  1997.  In  1996,  the 
highest  concentration  of  total  BTEX  constiments  detected  in  groundwater  was  1,806 
pg/L,  detected  in  the  sample  from  monitoring  point  4MP-5S  (Table  4.3).  By  October 
1997,  the  concentrations  of  total  BTEX,  detected  in  the  groundwater  sample  from 
monitoring  point  4MP-5S,  had  declined  to  7.4  pg/L.  The  highest  concentration  of  total 
BTEX  constiments  in  1997  was  detected  in  the  groundwater  sample  from  well  P-4  (319 
pg/L);  and  the  concentrations  of  total  BTEX  also  declined  significantly  at  other 
locations  (e.g.,  well  OW-7,  which  declined  from  107.6  pg/L  in  1996  to  45.1  pg/L  in 
1997).  The  only  significant  increase  in  concentrations  of  total  BTEX  was  in  the 
groundwater  sample,  collected  from  well  P-4  (79  pg/L  in  1996,  increasing  to  319  pg/L 
in  1997).  Monitoring  well  P-4  was  the  only  well  in  which  an  LNAPL  phase  was 
observed  in  October  1997. 

4.4. 1.2  TVH-G  in  Groundwater 

Groundwater  samples,  collected  during  the  monitoring  event  of  October-November 
1996,  were  analyzed  for  TVH-G  (Figure  4.5).  The  areal  distribution  of  TVH-G  was 
similar  to  the  distribution  of  BTEX  compounds  (compare  Figures  4.3  and  4.5).  The 
concentrations  of  TVH-G  that  were  detected  ranged  from  0.1  to  9.0  mg/L  (Table  4.3). 

4.4. 1.3  Chlorobenzene  in  Groundwater 

Forty -two  groundwater  samples  collected  during  the  1996  monitoring  event  were 
analyzed  for  chlorobenzene.  Chlorobenzene  was  detected  in  six  of  the  samples 
(samples  from  wells  4MP-15,  OW-3,  OW-7,  P-3,  P-4,  and  P-5),  at  concentrations 
ranging  from  0.4  pg/L  to  1.1  pg/L  (Table  4.3).  BTEX  constiments  were  also  detected 
in  each  of  these  samples.  In  1997,  15  groundwater  samples  were  analyzed  for 
chlorobenzene.  Chlorobenzene  was  detected  in  five  of  the  samples  (samples  from  wells 
4MP-5S,  4MP-15,  OW-3,  OW-7,  and  P-4)  at  concentrations  ranging  from  0.4  pg/L  to 
2.1  pg/L  (Table  4.3).  BTEX  constiments  also  were  detected  in  each  of  these  samples. 
The  Federal  MCL  for  chlorobenzene  (100  pg/L)  was  not  exceeded  in  any  groundwater 
sample. 
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4.4.2  Inorganic  Chemistry  and  Geochemical  Indicators  of  BTEX  Biodegradation 

Numerous  laboratory  and  field  studies  have  demonstrated  that 
microflora/microfauna  (bacteria)  can  degrade  many  of  the  chemical  components  of  jet 
fuel  and  gasoline,  including  the  BTEX  compounds  (e.g.,  Jamison  et  al.,  1975;  Atlas, 
1981,  1984,  and  1988;  Gibson  and  Subramanian,  1984;  Reinhard  et  al.,  1984;  Young, 
1984;  Bartha,  1986;  Wilson  et  al.,  1986,  1987,  and  1990;  Barker  et  al,  1987; 
Baedecker  et  al.,  1988;  Lee,  1988;  Chiang  et  al.,  1989;  Grbic-Galic,  1990;  Cozzarelli 
et  al.,  1990;  Leahy  and  Colewell,  1990;  Alvarez  and  Vogel,  1991;  Edwards  et  al., 
1992;  Evans  et  al.,  1991a  and  1991b;  Hutchins  et  al.,  1991a  and  1991b;  Beller  et  al., 
1992;  Bouwer,  1992;  Edwards  and  Grbic-Galic,  1992;  Thierrin  et  al,  1992;  Malone  et 
al.,  1993;  Davis  et  al.,  1994).  Biodegradation  of  fuel  hydrocarbons  can  occur  when  an 
indigenous  population  of  hydrocarbon-degrading  microorganisms  is  present  in  the 
subsurface,  and  sufficient  concentrations  of  electron  acceptors,  nutrients,  and  electron 
donors  (including  fuel  hydrocarbons)  are  available  to  these  organisms. 

Microorganisms  obtain  energy  for  cell  production  and  maintenance  by  facilitating 
thermodynamically  advantageous  oxidation/ reduction  reactions  involving  the  transfer  of 
electrons,  from  electron  donors  to  available  electron  acceptors,  thereby  oxidizing  the 
electron  donor  and  reducing  the  electron  acceptor.  Possible  electron  donors  include 
natural  organic  carbon  and  fuel  hydrocarbon  compounds.  Fuel  hydrocarbons  are 
completely  degraded  or  detoxified  if  they  are  utilized  as  the  primary  electron  donor  for 
microbial  metabolism  (Bouwer,  1992).  Electron  acceptors  are  elements  or  compounds 
that  occur  in  relatively  oxidized  states,  and  include  but  are  not  limited  to  oxygen, 
nitrate,  sulfate,  ferric  iron,  nitrogen,  and  carbon  dioxide. 

The  driving  force  of  BTEX  degradation  is  electron  transfer,  which  is  quantified  by 
the  Gibbs  free  energy  of  the  reaction  (AG®,;  (Stumm  and  Morgan,  1981;  Bouwer,  1994; 
Godsey,  1994).  The  value  of  AG®^  represents  the  amount  of  energy  consumed  or 
yielded  to  the  system  during  the  reaction.  Table  4.4  presents  the  stoichiometry  of  the 
redox  equations  involving  BTEX,  and  the  AG°r  that  results  from  each  reaction. 
Although  thermodynamically  favorable,  most  of  the  reactions  involved  in  BTEX 
oxidation  cannot  proceed  abiotically  because  of  the  lack  of  activation  energy. 
Microorganisms  are  capable  of  providing  the  necessary  activation  energy;  however, 
they  will  facilitate  only  those  redox  reactions  that  have  a  net  yield  of  energy  (i.e.,  AG°, 
<  0).  Microorganisms  preferentially  utilize  electron  acceptors  while  metabolizing  fuel 
hydrocarbons  (Bouwer,  1992).  DO  is  utilized  first,  as  the  prime  electron  acceptor. 
After  DO  is  consumed,  anaerobic  microorganisms  use  electron  acceptors  in  the 
following  order  of  preference:  nitrate,  ferric  iron  hydroxide,  sulfate,  nitrate,  and 
carbon  dioxide. 

Depending  on  the  types  and  concentrations  of  electron  acceptors  present  (e.g., 
nitrate,  sulfate,  carbon  dioxide),  local  pH  conditions,  and  ORP,  anaerobic 
biodegradation  can  occur  via  the  processes  of  denitrification,  ferric-iron  reduction, 
sulfate  reduction,  or  methanogenesis  (which  uses  carbon  dioxide  as  the  electron 
acceptor).  Anaerobic  destruction  of  the  BTEX  compounds  is  therefore  associated  with 
the  accumulation  of  fatty  acids,  production  of  methane,  solubilization  of  iron,  and 
reduction  of  nitrate  and  sulfate  (Cozzarelli  et  al.,  1990;  Wilson  et  al,  1990).  Other, 
less  common  anaerobic  degradation  mechanisms  such  as  manganese  reduction,  nitrate 
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TABLE  4.4 

COUPLED  OXIDATION  REACTIONS  FOR  BTEX  COMPOUNDS 

IRP  SITE  SS-04 

REMEDIATION  BY  NATURAL  ATTENUATION  TS 
LANGLEY  AFB,  VIRGE^IA 


Coupled  Benzene  Oxidation  Reactions 

AG°, 

(kcal/mole 

Benzene) 

AG^ 

(kJ/mole 

Benzene) 

Stoichiometric  Mass 
Ratio  of  Electron 
Acceptor/Byproduct 
to  Compound 

7.502  +  C6H6  ==>  6C02.g  +3H20 

Benzene  oxidation  /aerobic  respiration 

-765.34 

-3202 

3.07:1 

6NOj  +6h*  +  CeHe  =•  bCO^g  +6H2O  +3N2.g 

Benzene  oxidation  /denitrification 

-775.75 

4.77:1 

3. 75  NO/  +  CeH^  +  7.5  fT  0.75  Hfi  =>  6  CO;  +  3. 75  NH; 

Benzene  oxidation  /nitrate  reduction 

-524.1 

2.98:1 

60H-  +  30Fe(OH)j„  +  C«//«  =>  fiCO;  +  30Fe’+  +  78 

Benzene  oxidation  /  iron  reduction 

-560.10 

-2343 

21.5:1 

15H"  +  3ISSO4  +  C6H6  =>  <SCO’j  +  3fiSH2S°  ^3H20 

Benzene  oxidation  / sulfate  reduction 

-122.93 

-514,3 

4.61:1 

5  N:  +  C4H6  +  10  H-  +  12  Hft  =>  6  CO. +  10  NHf 

Benzene  oxidation  / nitrogen  fixation 

-104.8 

-437.9 

2.31:1 

4.5H2O  +  Ce H 6  =>  2.25 CO 2.g  +  3.75CH4 

Benzene  oxidation  /  methanogencsis 

-32.40 

-135.6 

0.77:1 

Coupled  Toluene  Oxidation  Reactions 

AG°, 

(kcal/mole 

Toluene) 

AG\ 

(kJ/mole 

Toluene) 

Stoichiometric  Mass 
Ratio  of  Electron 
Acceptor/Byproduct 
to  Compound 

90:  +  CeHsCHj  =>  /CO:,,  +4H,0 

Toluene  oxidation  /aerobic  respiration 

-913.76 

-3823 

3.13:1 

7.2NO}  +7.2H*  +  CtHsCHs  =t>7COu  +7.6H2O  +  3.6Nu 
Toluene  oxidation  /  denitrification 

-926.31 

-3875 

4.85:1 

4.5NOj  +  9H'  +  O.SHfi  +  ^  7CO:  +  4.5NHi 

Toluene  oxidation  /  nitrate  reduaion 

-624.24 

-2609 

3.03:1 

72}f  +  36Fe{OH)s„  +  C^/CHs  =>  /CO,  +  36F?-"^  + 

Toluene  oxidation  /  iron  reduction 

-667.21 

-2792 

21.86:1 

9H'  +4.5SOi  +  CtHsCHs  =>  7CO:.,  +4.5H2S"  +4H2O 

Toluene  oxidation  /sulfate  reduction 

-142.86 

-597.7 

4.7:1 

6N:+  C^sCHj  +  12  TF  +  14  Hfi  7  CO.  +  12  NH/ 

Toluene  oxidation  /nitrogen  fixation 

-121.0 

-505.8 

2.35:1 

5H2O  +  CiHsCHj  =>  2.5C02.,  ■+4.5CH4 

Toluene  oxidation  /  methanogenesis 

-34.08 

-142.6 

0.78:1 
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TABLE  4.4  (Concluded) 

COUPLED  OXIDATION  REACTIONS  FOR  BTEX  COMPOUNDS 

IRP  SITE  SS-04 

REMEDIATION  BY  NATURAL  ATTENUATION  TS 
LANGLEY  AFB,  VIRGINIA 


Coupled  Ethylbenzene  Oxidation  reactions 

AG", 

(kcal/mole 

Ethyl¬ 

benzene) 

AG^ 

(kJ/mole 

Ethyl¬ 

benzene) 

Stoichiometric  Mass 
Ratio  of  Electron 
Acceptor/Byproduct 
to  Compound 

10.502  +  CiHsCiH,  =>  «CO:,, 

Ethylbenzene  oxidation  /aerobic  respiration 

-1066.13 

-4461 

3.17:1 

8.4NOs  +8.4H*  +  CtHsCiHs  =>  SCO2.,  +  9.2H2O  +  4.2N2., 
Ethylbenzene  oxidation  /denitrification 

-1080.76 

-4522 

4.92:1 

5.25NOj  +  I0.5H-  +  0.25H:O  +  CffiiCJds  =>8CO:  +  5.25NH/ 
Ethylbenzene  oxidation  /  nitrate  reduaion 

-746.04 

-3118 

3.07:1 

84ht  +  42Fe(OH)i,,  +  =>  SCOj  +  42Fe^'^  +  IIOH2O 

Ethylbenzene  oxidation  /  iron  reduaion 

-778.48 

-3257 

22:1 

10.5 H-  +5.25SOi  +  CtHsCtHs  =>  SCOt.t  +5.25H:S''  +SH2O 

Ethylbenzene  oxidation /sulfate  reduction 

-166.75 

-697.7 

4.75:1 

7  N:  +  C^sC2H,  +  14  H-  +  J6  H40  =d>  8  CO;  +  N  NHf 

Ethylbenzene  oxidation  /nitrogen  fixation 

-138.4 

-578.5 

2.38:1 

5.5H:0  +  CsHsCzHs  =>  2.75C02.,  +  5.25CH4 

Ethvibenzene  oxidation  /  methanogenesis 

-39.83 

-166.7 

0.79:1 

Coupled  m-Xylene  Oxidation  Reactions 

^G% 

(kcal/mole 

m-xylene) 

AG°, 

(kJ/mole 

/w-xylene) 

Stoichiometric  Mass 
Ratio  of  Electron 
Acceptor/Byproduct 
to  Compound 

10.502  +  C6H4(CH})2  =>  SCOif  +5H2O 
m-Xylene  oxidation  /aerobic  respiration 

-1063.25 

-4448 

3.17:1 

8.4N03  +8.4H*  +  CsHACHsli  =>  SCO2,,  +  9.2H2O  +  4. 2 A/2,, 
m-Xyiene  oxidation  /  denitrification 

-1077.81 

-4509 

4.92:1 

5.25NOj  +  J0.5H‘  +  0.25//, 0  +  C^^(CHi):  =:>  SCO.  +  5.25NH/ 
m-Xylene  oxidation  /  nitrate  reduaion 

-743.52 

-3108 

3.07:1 

841^  +  42Fe(OH)j,„  +  ^  SCO,  -1-  42Ff2+  +  U0H2O 

m-Xylene  oxidation  /  iron  reduaion 

-775.61 

-3245 

22:1 

10.5 H'  +5.25SOI-  +  C(H4<CH3)2  =>  8CO2.,  +  5.25 H 28"  +5H2O 
m-Xylene  oxidation  /sulfate  reduction 

-163.87 

-685.6 

4.75:1 

7  N:  +  CtH4(CH,)2  +  14H'  -t-  16HfiO  =>8  CO,  +  14  A//// 
m-Xyiene  oxidation  / nitrogen  fixation 

-141.3 

-590.6 

2.38:1 

5.5H2O  +  C(H4(CH3)2  =>  2.75C02.,  +  5.25CH4 
m-Xylene  oxidation  /  methanogenesis 

-36.95 

-154.6 

0.79:1 
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reduction,  or  nitrogen  fixation,  may  become  predominant  if  the  physical  and  chemical 
conditions  in  the  subsurface  favor  these  electron-transfer  processes.  Environmental 
conditions  and  microbial  competition  ultimately  determine  which  processes  will 
dominate.  Vroblesky  and  Chapelle  (1994)  show  that  the  dominant  terminal-electron- 
accepting  process  can  vary  both  temporally  and  spatially  in  an  aquifer  that  contains  fuel 
hydrocarbons. 

Groundwater  data  concerning  electron  acceptors,  collected  as  part  of  the  RNA 
investigation  at  Site  SS-04,  indicate  that  natural  attenuation  of  hydrocarbons  in  the 
shallow  aquifer  may  be  proceeding  by  aerobic  respiration,  ferric-iron  reduction,  sulfate 
reduction,  nitrogen  fixation,  and  methanogenesis,  as  evidenced  by  significant  changes 
in  groundwater  geochemistry  near  the  hydrocarbon  source  area,  compared  with 
background  conditions.  Areas  of  the  site  which  show  the  greatest  variation  in 
concentrations  of  geochemical  parameters  generally  correspond  well  with  areas  of  low 
ORP  and  high  concentrations  of  BTEX  constituents.  Geochemical  information, 
collected  in  conjunction  with  the  RNA  investigation  at  Site  SS-04,  is  summarized  in 
Table  4.5,  and  discussed  in  the  following  sections. 

In  the  following  sections,  the  assumption  has  been  made  that  BTEX  can  be  treated  as 
a  single  species,  comprising  the  individual  BTEX  constiments,  for  two  reasons.  First, 
rates  of  biodegradation  for  each  of  the  compounds  tend  to  be  similar.  Secondly,  while 
degradation  pathways  for  fuel  hydrocarbons  are  relatively  well  understood,  the 
preferential  degradation  of  one  BTEX  compound  over  another  is  difficult  to  predict 
from  site  to  site,  either  spatially  or  temporally.  The  BTEX  compounds  are  therefore 
treated  as  a  single  species,  to  avoid  drawing  inaccurate  conclusions  regarding  which 
individual  constituent  is  degraded,  and  the  locations  or  times  at  which  degradation  in 
the  groundwater  system  occurs.  This  assumption  thus  provides  a  basis  for  more 
reliable  conclusions  regarding  the  spatial  and  temporal  occurrence  of  BTEX 
biodegradation. 

4.4.2. 1  Dissolved  Oxygen 

Concentrations  of  DO  were  measured  at  monitoring  wells  and  monitoring  points 
during  the  sampling  events  of  October-November  1996,  and  October  1997;  the 
concentrations  of  DO  that  were  measured  are  summarized  in  Table  4.5;  and  the  areal 
distribution  of  DO  in  groundwater  is  presented  graphically  on  Figures  4.6  and  4.7. 
Concentrations  of  DO  ranged  from  0.17  to  4.11  mg/L  in  1996,  and  from  0.19  to  4.35 
mg/L  in  1997.  The  locations  at  which  the  lowest  DO  concentrations  were  noted, 
during  both  monitoring  events,  are  associated  with  the  locations  at  which  the  highest 
concentrations  of  BTEX  constituents  were  detected  (compare  Figures  4.3  and  4.6,  and 
Figures  4.4  and  4.7).  These  data  provide  strong  evidence  that  aerobic  biodegradation 
of  the  BTEX  compounds  is  occurring  at  this  site. 

The  stoichiometry  of  BTEX  mineralization,  to  carbon  dioxide  and  water,  as 
mediated  by  aerobic  microbial  biodegradation,  is  presented  in  Table  4.4.  The  average 
mass  ratio  of  oxygen  to  total  BTEX  in  the  reaction  is  approximately  3.14  to  1, 
indicating  that  approximately  0.32  mg  of  BTEX  will  be  mineralized  for  every  1.0  mg 
of  DO  consumed.  The  average  concentration  of  DO  in  groundwater,  up-gradient  of 
hydrocarbon  surce  areas,  can  be  used  to  estimate  the  assimilative  capacity  of  an  aquifer 
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TABLE  4.5 

GROUNDWATER  GEOCHEMICAL  DATA 

SITE  SS-04 

REMEDIATION  BY  NATURAL  ATTENUATION  TS 
LANGLEY  AFB,  VIRGINIA 


Notes: 

Evergreen  Analytical  Laboratory,  Inc.  of  Wheat  Ridge,  Colorado  Sample  was  aerated  and/or  limited  due  to  poor  recovery 

ORP  =  oxidation-reduction  potential  mg/L  =  milligrams  per  liter  SU  =  standard  units  U  =  Compound  not  detected  above  the  reporting  limit 

|iS/cm  =  microsiemen  per  centimeter  mV  =  millivolts  Deg  C  =  degrees  Celsius  NM  =  not  measured  >  =  greater  than 
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Evergreen  Analytical  Laboratory,  Inc  of  Wheat  Ridge,  Colorado 

ORP  =  oxidation-reduction  potential  mg/L  =  milligrams  per  liter  SU  =  standard  units  U  =  Compound  not  detected  above  the  reporting  limit 

pS/cm  =  microsiemen  per  centimeter  mV  =  millivolts  Deg  C  =  degrees  Celsius  NM  =  not  measured 


TABLE  4.5  (Continued) 
GROUNDWATER  GEOCHEMICAL  DATA 
SITE  SS-04 
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Notes: 

Hvergreen  Analytical  Laboratory,  Inc.  of  Wheat  Ridge,  Colorado 

ORP  =  oxidation-reduction  potential  mg/L  =  milligrams  per  liter  SU  =  standard  units  U  =  Compound  not  detected  above  the  reporting  limit 

pS/cm  =  microsiemen  per  centimeter  mV  =  millivolts  Deg  C  =  degrees  Celsius  NM  =  not  measured  >  =  greater  than 


TABLE  4.5  (Concluded) 
GROUNDWATER  GEOCHEMICAL  DATA 
SITE  SS-04 

REMEDIATION  BY  NATURAL  ATTENUATION  TS 
LANGLEY  AFB,  VIRGINIA 


Notes: 

^  Evergreen  Analytical  Laboratory,  Inc.  of  Wheat  Ridge,  Colorado 

ORP  ==  oxidation-reduction  potential  mg/L  =  milligrams  per  liter  SU  =  standard  units  U  =  Compound  not  detected  above  the  reporting  limit 

}aS/cm  =  microsiemen  per  centimeter  mV  =  millivolts  Deg  C  -  degrees  Celsius  NM  =  not  measured  >  =  greater  than 


CONCRETE 


CONCRETE 


in  which  aerobic  biodegradation  of  fuel  hydrocarbons  is  occurring.  However,  an 
upgradient  source  of  groundwater  (and  DO)  appears  to  be  the  mound  in  the 
groundwater  table  near  well  RW-13,  within  the  distal  edge  of  the  BTEX  plume  (Figures 
3.5  and  3.6).  Measurement  of  DO  concentrations  in  groundwater  indicate  that  this  area 
is  relatively  depleted  in  oxygen.  Nevertheless,  because  DO  is  recharged  to  shallow 
groundwater  through  rainwater  infiltration,  a  small,  periodic  contribution  of  DO  to  the 
groundwater  system  probably  occurs.  If  the  groundwater  mound  is  a  transient  feature, 
additional  DO  would  probably  move  into  the  hydrocarbon  source  area  at  Site  SS-04 
from  the  north  or  northeast,  as  the  regional  groundwater  flow  regime  is  re-established 
(Figures  3.5  and  3.6).  The  concentrations  of  DO  detected  in  nearby  wells,  a  few 
hundred  feet  from  the  immediate  area  of  the  BTEX  plume  (e.g.,  wells  4MP-1  and  4MP- 
13;  Figures  4.6  and  4.7),  suggest  that  the  background  concentration  of  DO  in 
groundwater  is  about  1  mg/L. 

As  the  microbial  population  in  a  groundwater  system  increases  in  response  to  the 
introduction  of  fuel  hydrocarbons  to  the  subsurface,  some  of  the  fuel  is  used  to  generate 
cell  mass.  When  cell  mass  production  is  accounted  for,  the  mineralization  of  benzene 
to  carbon  dioxide  and  water  can  be  expressed  as: 

CgHe  +  2.5O2  -f  HCO3  +  NH4  ->  C5H7O2N  -b  2CO2  +  2H2O 

This  indicates  that  5.0  fewer  moles  of  DO  are  required  to  mineralize  1  mole  of 
benzene  when  cell  mass  production  is  taken  into  account.  On  a  mass  basis,  the  ratio  of 
DO  to  benzene  is  given  by: 


Benzene  6(12)  +  1(6)  =  78  gm 

Oxygen  2.5(32)=  80  gm 

Mass  Ratio  of  Oxygen  to  Benzene  =  80/78  =  1.03:1 

On  the  basis  of  these  stoichiometric  relationships,  1.03  mg  of  oxygen  is  required  to 
mineralize  1  mg  of  benzene,  if  cell  mass  production  is  taken  into  account.  Similar 
calculations  can  be  made  for  toluene,  ethylbenzene,  and  the  xylene  isomers,  indicating 
that  approximately  0.97  mg  of  BTEX,  as  an  undifferentiated  species,  is  mineralized  to 
carbon  dioxide  and  water  for  every  1.0  mg  of  DO  consumed. 

Although  electron  acceptors  are  more  efficiently  utilized  in  this  process,  it  is  only 
applicable  as  long  as  the  net  cell  mass  of  the  microbial  population  continues  to  increase. 
Because  fuel  hydrocrabons  have  been  present  in  groundwater  at  IRP  Site  SS-04  for  a 
number  of  years,  it  is  likely  that  biomass  mass  production  has  reached  steady-state. 
Therefore,  application  of  the  cell-mass-reaction  equations  would  probably  overestimate 
BTEX  mineralization. 

4.4.2. 2  Nitrate 

Nitrate  as  nitrogen  (nitrate-N)  was  analyzed  in  groundwater  samples,  collected 
during  the  monitoring  events  of  October  and  November  1996  and  October  1997  (Table 
4.5).  In  1996,  nitrate-N  was  detected  in  only  six  samples;  the  highest  concentration 
detected  was  1.4  mg/L  in  the  samples  from  wells  4MP-6  and  4MP-10.  Nitrate-N  was 
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not  detected  in  any  groundwater  samples  analyzed  during  the  monitoring  event  of  1997. 
Nitrate  is  therefore  not  considered  to  be  an  important  electron  acceptor  at  this  site. 

4. 4.2. 3  Ferrous  Iron 

Concentrations  of  ferrous  iron  (Fe^^)  were  measured  in  groundwater  samples 
collected  during  the  monitoring  events  of  October  and  November  1996  and  October 
1997  (Table  4.5).  In  1996,  ferrous  iron  concentrations  ranged  from  less  than  0.007 
mg/L  to  44.90  mg/L  the  highest  concentrations  of  ferrous  iron  were  detected  in 
groundwater  samples  from  wells  adjacent  to,  and  down-gradient  from  the  hydrocarbon 
source  area  (Table  4.5  and  Figure  4.8).  Concentrations  of  ferrous  iron  detected  in 
groundwater  samples  collected  in  October  1997  ranged  from  less  than  0.007  mg/L  to 
12.45  mg/L  (Table  4.5  and  Figure  4.9).  If  the  groundwater  samples  in  which  no  fuel 
hydrocarbons  were  detected  are  assumed  to  be  representative  of  background  conditions, 
then  the  background  concentration  of  ferrous  iron  in  groundwater  was  about  0.75  mg/L 
in  1996,  and  about  0.01  mg/L  in  1997. 

The  areas  within  which  elevated  concentrations  of  ferrous  iron  were  detected,  during 
both  monitoring  events,  correspond  with  the  areas  containing  the  highest  concentrations 
of  BTEX  constituents  (compare  Figures  4.3  and  4.8,  and  Figures  4.4  and  4.9), 
indicating  that  ferric  iron  hydroxide  (Fe^"^)  is  being  reduced  to  ferrous  iron  in  the 
presence  of  BTEX  compounds.  The  decrease  in  concentrations  of  ferrous  iron, 
between  the  monitoring  events  of  October-November  1996  and  October  1997,  may  be  a 
result  of  the  significant  drop  in  BTEX  concentrations  during  the  same  time  period,  or  a 
change  in  redox  conditions  at  the  site  to  a  more  reducing  environment  (i.e.,  an 
environment  more  favorable  to  sulfate  reduction,  nitrogen  fixation,  and 
methanogenesis). 

The  stoichiometry  of  BTEX  oxidation  to  carbon  dioxide,  ferrous  iron,  and  water  by 
iron  reduction  through  anaerobic  microbial  biodegradation  is  presented  in  Table  4.4. 
On  average,  37.5  moles  of  ferric  iron  hydroxide  are  required  to  metabolize  one  mole  of 
total  BTEX;  this  reaction  produces  37.5  moles  of  ferrous  iron.  On  a  mass  basis,  this 
indicates  that  approximately  21.8  mg  ferrous  iron  are  produced  for  each  1  mg  of  total 
BTEX  metabolized.  Assuming  that  the  background  concentration  of  ferrous  iron  was 
approximately  0.75  mg/L,  and  using  the  maximum  concentration  of  ferrous  iron 
detected  in  groundwater  during  the  1996  event  (44.90  mg/L),  the  calculated 
assimilative  capacity  of  groundwater,  in  October-November  1996,  was  approximately 
2.02  mg/L  (2,020  pg/L)  of  total  BTEX  consumed  via  iron  reduction.  The  background 
ferrous  iron  concentration  of  approximately  0.01  mg/L  and  maximum  concentration  of 
ferrous  iron  of  12.45  mg/L,  detected  in  October  1997,  corresponds  to  an  assimilative 
capacity  of  approximately  0.57  mg/L  (570  pg/L)  of  total  BTEX  consumed  via  iron 
reduction.  This  is  a  conservative  estimate  of  the  assimilative  capacity  associated  with 
iron  reduction,  because  the  calculation  is  based  on  observed  ferrous  iron 
concentrations,  rather  than  on  the  amount  of  ferric  hydroxide  available  in  the 
subsurface;  the  actual  assimilative  capacity,  associated  with  iron  reduction,  may  be 
greater. 

Recent  evidence  suggests  that  the  reduction  of  ferric  iron  to  ferrous  iron  cannot 
proceed  at  all  without  microbial  mediation  (Lovley  and  Phillips,  1988;  Lovley  et  al., 
1991;  Chapelle,  1993).  The  elevated  concentrations  of  ferrous  iron,  detected  in 
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groundwater  near  hydrocarbons  source  areas  at  the  site,  therefore  provide  strong 
evidence  of  microbial  activity. 

4.4.2.4  Sulfate 

Concentrations  of  sulfate  were  measured  in  groundwater  samples  collected  during 
the  monitoring  events  of  October  and  November  1996  and  October  1997  (Table  4.5). 
In  1996,  sulfate  concentrations  ranged  from  0.16  mg/L  to  496.56  mg/L;  the  lowest 
concentrations  of  sulfate  (less  than  5  mg/L)  were  generally  detected  in  groundwater 
samples  from  wells  adjacent  to,  and  immediately  down-gradient  from  abandoned  USTs 
(Table  4.5  and  Figure  4.10).  Concentrations  of  sulfate  detected  in  groundwater 
samples,  collected  in  October  1997,  ranged  from  0.91  mg/L  to  49.9  mg/L  (Table  4.5 
and  Figure  4.11).  The  well  at  which  the  highest  concentration  of  sulfate  was  detected 
in  1996  (well  P-3)  was  not  re-sampled  in  1997.  Between  November  1996  and  October 
1997,  sulfate  concentrations  declined  significantly  in  groundwater  samples  from  well 
4MP-7  (from  166.85  mg/L  to  38.38  mg/L),  and  increased  significantly  in  groundwater 
samples  from  wells  P-1  (from  0.16  mg/L  to  45.6  mg/L),  P-5  (from  6.96  mg/L  to  33.68 
mg/L),  and  OW-8  (from  19.82  mg/L  to  42.16  mg/L).  If  the  groundwater  samples  in 
which  no  fuel  hydrocarbons  were  detected  are  assumed  to  be  representative  of 
background  conditions,  then  the  background  concentration  of  sulfate  in  groundwater 
was  about  48.3  mg/L  in  1996,  and  about  44.1  mg/L  in  1997. 

The  areas  within  which  low  concentrations  of  sulfate  were  detected  during  both 
monitoring  events  correspond  with  the  areas  containing  the  highest  concentrations  of 
BTEX  constituents  (compare  Figures  4.3  and  4.10,  and  Figures  4.4  and  4.11), 
indicating  that  anaerobic  biodegradation  of  BTEX  compounds  is  occurring  in 
groundwater  through  the  microbially  mediated  process  of  sulfate  reduction.  The  area 
of  depleted  sulfate  concentrations,  as  defined  by  the  10  mg/L  isopleth,  decreased 
between  November  1996  and  October  1997,  possibly  as  a  result  of  the  decline  in  BTEX 
concentrations  during  the  same  time  period,  or  a  change  in  local  redox  conditions. 

The  stoichiometry  of  BTEX  mineralization  to  carbon  dioxide,  sulfur,  and  water  via 
the  mechanism  of  sulfate  reduction,  mediated  by  anaerobic  microbial  biodegradation,  is 
presented  in  Table  4.4.  The  average  mass  ratio  of  sulfate  to  total  BTEX  is 
approximately  4.7  to  1,  indicating  that  approximately  0.21  mg  of  total  BTEX  is 
mineralized  for  every  1.0  mg  of  sulfate  consumed.  Assuming  that  the  background 
concentration  of  sulfate  was  approximately  48.3  mg/L  in  November  1996,  the 
calculated  assimilative  capacity  of  groundwater,  in  October-November  1996,  was 
approximately  10.14  mg/L  (10,140  pg/L)  of  total  BTEX.  The  assumed  background 
sulfate  concentration  of  approximately  44.1  mg/L,  in  October  1997,  corresponds  to  an 
assimilative  capacity  of  approximately  9.26  mg/L  (9,260  pg/L)  of  total  BTEX 
consumed  via  sulfate  reduction. 

4.4.2. 5  Ammonium 

Concentrations  of  ammonia  as  nitrogen  (ammonia-N)  were  measured  in  groundwater 
samples  collected  during  the  monitoring  events  of  October  and  November  1996  and 
October  1997  (Table  4.5).  The  areas  within  which  elevated  concentrations  of 
ammonia-N  were  detected,  during  both  monitoring  events,  correspond  with  the  areas 
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containing  the  highest  concentrations  of  BTEX  constituents  (compare  Figures  4.3  and 
4.12,  and  Figures  4.4  and  4.13).  Ammonia  (as  nitrogen)  in  groundwater  can  result 
from  either  nitrate  reduction  (facilitated  by  microbes)  or  through  fixing  of  atmospheric 
nitrogen  (also  a  microbial  process).  As  discussed  in  Section  4.3.2. 1,  ammonium  also 
may  be  used  in  the  production  of  cell  mass;  however,  because  fuel  hydrocarbons  have 
been  present  in  groundwater  at  IRP  Site  SS-04  for  a  number  of  years,  it  is  likely  that 
biomass  mass  production  has  reached  steady-state,  and  the  effects  of  cell-mass 
production  are  expected  to  be  minimal. 

The  concentrations  of  ammonia-N,  detected  in  groundwater  samples  collected  during 
the  monitoring  event  of  1996,  ranged  from  less  than  1  mg/L  to  7  mg/L  (Table  4.5);  the 
concentrations  of  ammonia-N,  detected  in  groundwater  samples  collected  during  1997 
ranged  from  0.2  mg/L  to  10  mg/L.  As  discussed  in  Section  4. 3. 2. 2,  nitrate  was  either 
not  detected  or  was  detected  at  very  low  concentrations  during  both  monitoring  events. 
Therefore,  the  ammonia-N  that  was  detected  was  probably  produced  through  nitrogen 
fixation. 

The  stoichiometry  of  BTEX  oxidation  to  carbon  dioxide  and  ammonium  via  the 
mechanism  of  microbial  nitrogen  fixation  is  presented  in  Table  4.4.  On  average,  6.25 
moles  of  nitrogen  gas  (N2)  are  required  to  metabolize  one  mole  of  total  BTEX. 
Conversely,  an  average  of  12.5  moles  of  ammonium  are  produced  for  each  mole  of 
total  BTEX  consumed.  On  a  mass  basis,  approximately  2.4  mg  of  ammonium  are 
produced  for  each  1  mg  of  total  BTEX  metabolized.  This  calculation  assumes  that 
ammonia-N  is  reported  as  ammonium  (NH4^)  rather  than  elemental  nitrogen  (N).  The 
ammonia-N  concentrations  presented  in  Table  4.5  are  reported  as  N,  and  must  be 
multiplied  by  1.29  to  convert  them  to  concentrations  of  ammonium  as  NH4^.  Assuming 
a  background  concentration  of  ammonium  (as  NH4'*')  of  less  than  1  mg/L,  and  using  the 
maximum  concentration  of  ammonium  detected  (9  mg/L  as  NH4^),  the  calculated 
assimilative  capacity  of  groundwater  in  October-November  1996,  was  approximately 
3.33  mg/L  (3,330  ^tg/L)  of  total  BTEX.  An  assumed  background  concentration  of 
ammonium  (as  NH4^)  of  approximately  13  mg/L  (as  NH4‘^),  in  October  1997, 
corresponds  to  an  assimilative  capacity  of  approximately  5.42  mg/L  (5,420  jag/L)  of 
total  BTEX  consumed  via  nitrogen  fixation.  This  is  a  conservative  estimate  of  the 
assimilative  capacity  of  groundwater  at  the  site,  through  the  mechanism  of  nitrogen 
fixation  because  the  calculation  is  based  on  observed  ammonium  concentrations  and  not 
on  the  amount  of  nitrogen  gas  available  in  the  subsurface.  The  nitrogen  fixation 
assimilative  capacity  could  therefore  be  much  greater. 

4.4.2. 6  Methane  in  Groundwater 

Concentrations  of  methane  were  measured  in  groundwater  samples  collected  during 
the  monitoring  events  of  October  and  November  1996  and  October  1997  (Table  4.5). 
In  1996,  methane  concentrations  ranged  from  less  than  0.002  mg/L  to  8.1  mg/L 
(Figure  4.14).  Concentrations  of  methane  detected  in  groundwater  samples  collected  in 
October  1997  ranged  from  less  than  0.012  mg/L  to  8.8  mg/L  (Figure  4.15).  The  areas 
within  which  elevated  concentrations  of  methane  were  detected  during  both  monitoring 
events  correspond  with  the  areas  containing  the  highest  concentrations  of  BTEX 
constituents  (compare  Figures  4.3  and  4.14,  and  Figures  4.4  and  4.15), 
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providing  evidence  that  anaerobic  biodegradation  of  BTEX  via  methanogenesis  is 
occurring  at  the  site. 

The  stoichiometry  of  BTEX  oxidation  to  carbon  dioxide  and  methane  by 
methanogenesis  is  presented  in  Table  4.4.  On  average,  approximately  1  mg  of  total 
BTEX  is  degraded  for  every  0.78  mg  of  methane  produced.  Using  the  maximum 
concentration  of  methane  detected  in  groundwater  in  1996  (8.1  mg/L),  the  assimilative 
capacity  of  groundwater  is  calculated  to  have  been  approximately  10.4  mg/L  (10,400 
/xg/L)  of  total  BTEX  consumed  through  methanogenesis  in  October-November  1996. 
The  maximum  concentration  of  8.8  mg/L  of  methane,  detected  in  groundwater  samples 
collected  in  October  1997,  corresponds  to  an  assimilative  capacity  of  11.3  mg/L 
(11,300  /xg/L)  of  total  BTEX.  These  are  conservative  estimates  of  the  assimilative 
capacity  through  methanogenesis  because  the  calculations  are  based  on  observed 
methane  concentrations,  rather  than  on  the  amount  of  carbon  dioxide  (the  electron 
acceptor  in  methanogenesis)  available  in  the  subsurface.  Because  methanogenesis 
produces  more  carbon  dioxide  than  it  consumes,  an  unlimited  supply  of  carbon  dioxide 
is  theoretically  available  once  the  process  of  methanogenesis  has  been  initiated. 
Therefore,  methanogenesis  is  limited  only  by  the  rate  of  reaction  rather  than  the  source 
of  electron  acceptors. 

4.4.2. 7  Oxidation-Reduction  Potential 

Oxidation-reduction  potential  was  measured  at  groundwater  monitoring  wells  and 
monitoring  points  during  both  monitoring  events.  ORP  is  a  measure  of  the  relative 
tendency  of  a  solution  to  accept  or  transfer  electrons.  The  ORP  of  a  groundwater 
system  can  indicate  which  electron  acceptors  are  being  reduced  by  microbes  during 
BTEX  oxidation.  The  values  of  ORP  measured  in  groundwater  samples  at  the  site 
ranged  from  -274  millivolts  (mV)  to  -H85  mV  in  1996  (Table  4.5  and  Figure  4.16), 
and  from  -260  mV  to  4-30  mV  in  1997  (Table  4.5  and  Figure  4.17).  Areas  at  the  site 
within  which  groundwater  ORP  is  low  coincide  with  areas  containing  elevated 
concentrations  of  BTEX  constituents,  low  DO,  low  sulfate  concentrations,  and  elevated 
concentrations  of  ferrous  iron,  ammonium,  and  methane  (Figures  4.3,  4.4,  4.6  through 
4.17). 

The  values  of  ORP  that  were  measured  were  less  than  -100  mV  throughout  the  area 
within  which  the  concentrations  of  total  BTEX  exceed  10  /xg/L;  however,  this  is  not  as 
low  as  theoretically  predicted  for  some  of  the  electron  acceptor  reactions  (Norris  et  al. , 
1994).  This  discrepancy  is  a  common  occurrence,  and  is  associated  with  measuring 
ORP  using  field  instruments,  because  the  platinum  electrode  probe  used  in  an  ORP 
meter  is  probably  not  sensitive  to  some  of  the  ORP  couples  (e.g.,  sulfate/sulfide). 

4.4.2.8  Alkalinity 

Total  alkalinity  (as  calcium  carbonate)  was  measured  in  groundwater  samples 
collected  in  October  and  November  1996  and  in  October  1997  (Table  4.5).  Alkalinity 
can  be  a  measure  of  the  ability  of  groundwater  to  buffer  changes  in  pH  caused  by  the 
addition  of  biologically-generated  acids.  Total  alkalinity  at  the  site  varied  from  125 
mg/L  to  648  mg/L  in  1996  (Table  4.5  and  Figure  4.18),  and  from  161  mg/L  to  460 
mg/L  in  1997  (Table  4.5  and  Figure  4.19).  This  level  of  alkalinity  is  sufficient  to 
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buffer  potential  chahges  in  pH  caused  by  biologically-mediated  BTEX  oxidation 
reactions. 

In  general,  areas  containing  elevated  concentrations  of  fuel  hydrocarbons  exhibit  a 
total  alkalinity  that  is  higher  than  in  background  areas.  This  occurs  because  the 
microbially-mediated  reactions  that  degrade  fuel  hydrocarbons  cause  an  increase  in  the 
total  alkalinity  in  the  system  (Wiedemeier  et  ai,  1995).  Comparison  of  Figures  4.3 
and  4.18  suggests  that  areas  containing  elevated  concentrations  of  total  BTEX  are 
associated  with  with  elevated  alkalinity;  the  association  is  not  as  clear  in  the  data 
collected  in  1997  (compare  Figures  4.4  and  4.19). 

4.4.2.9  pH 

pH  was  measured  in  groundwater  samples  collected  from  groundwater  monitoring 
points  and  monitoring  wells  in  October  and  November  1996  and  in  October  1997 
(Table  4.5).  The  pH  of  groundwater  samples  ranged  from  6.3  standard  units  (SU)  to 
7.7  SU  in  1996,  and  from  6.5  SU  to  7.4  SU  in  1997.  This  range  includes  the  optimal 
range  for  BTEX-degrading  microbes  (approximately  neutral  water). 

4.4.2.10  Temperature 

The  temperature  of  groundwater  samples  was  measured  at  groundwater  monitoring 
points  and  monitoring  wells  in  October  and  November  1996  and  in  October  1997 
(Table  4.5).  Temperature  affects  the  types  and  growth  rates  of  bacteria  that  can  be 
supported  in  the  subsurface  environment,  with  higher  temperatures  generally  producing 
higher  growth  rates.  Temperamres  in  the  groundwater  system  varied  from  15.8 
degrees  Celsius  (°C)  to  24.7  °C  in  1996,  and  from  21.4  °C  to  27.0  °C  in  1997.  These 
are  moderately  warm  temperatures  for  groundwater,  suggesting  that  bacterial  growth 
rates  will  be  adequately  stimulated. 

4.4.3  Expressed  Assimilative  Capacity 

The  data  presented  in  the  preceding  sections  suggest  that  mineralization  of  BTEX 
compounds  is  occurring  via  the  microbially  mediated  processes  of  aerobic  respiration, 
iron  reduction,  sulfate  reduction,  nitrogen  fixation,  and  methanogenesis.  On  the  basis 
of  the  stoichiometry  presented  in  Table  4.4,  the  calculated  assimilative  capacity  of  the 
groundwater  system  at  IRP  Site  SS-04  for  BTEX  consumption,  considering  all  active 
processes,  was  at  least  25,890  p/L  in  1996,  and  at  least  26,550  p/L  in  1997  (Table 
4.6). 

A  system,  containing  2  liters  of  water,  can  be  used  to  visualize  the  physical  meaning 
of  assimilative  capacity.  Assume  that  the  first  liter  of  water  contains  no  fuel 
hydrocarbons,  but  does  contain  fiiel-degrading  microorganisms  and  has  an  assimilative 
capacity  of  exactly  “x”pg  of  fuel  hydrocarbons.  The  second  liter  has  no  assimilative 
capacity;  however,  it  contains  fuel  hydrocarbons.  As  long  as  these  2  liters  of  water  are 
kept  separate,  biodegradation  of  the  fuel  hydrocarbons  will  not  occur.  If  these  2  liters 
are  combined  in  a  closed  system,  biodegradation  will  commence  and  continue  until  the 
fuel  hydrocarbons  are  depleted,  the  electron  acceptors  are  depleted,  or  the  environment 
becomes  acutely  toxic  to  the  fuel  degrading  microorganisms.  Assuming  a  nonlethal 
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TABLE  4.6 

EXPRESSED  ASSIMILATIVE  CAPACITY  OF  SITE  GROUNDWATER 

IRP  SITE  SS-04 

REMEDIATION  BY  NATURAL  ATTENUATION  TS 
LANGLEY  AFB,  VIRGINIA 


Electron  Acceptor  or  Process 

Oct-Nov  1996 
Expressed  BTEX 
Assimilative  Capacity 
(mr/L) 

October  1997 
Expressed  BTEX 
Assimilative  Capacity 
WL) 

Iron  ReHiiution 

2.020 

_ 520 _ 

Sulfate  ReHnr.fion 

10  140 

_ 9.260 _ 

Nitropen  Fixation 

_ T33Q _ 

S  470 

117100 

Total  Fxnressed  Assimilative  Canadtv - 

2.6.890 _ 

_ 26.550 _ 

environment,  if  fewer  than  “t”  |Lg  of  fuel  hydrocarbons  were  present  in  the  second 
liter,  all  of  the  fuel  hydrocarbons  would  eventually  degrade,  given  sufficient  time; 
likewise,  if  greater  than  “x”  pg  of  fuel  hydrocarbons  were  in  the  second  liter  of  water, 
only  “x”  pg  of  fuel  hydrocarbons  would  ultimately  degrade. 

The  groundwater  beneath  a  site  is  an  open  system,  which  continually  receives 
additional  electron  acceptors  from  the  movement  of  water  in  the  aquifer  and  the 
percolation  of  precipitation  (or  influx  of  storm-sewer  water).  This  means  that  the 
assimilative  capacity  of  a  groundwater  system  is  not  fixed,  as  it  is  in  a  closed  system; 
rather,  the  expressed  assimilative  capacity  of  groundwater  is  intended  to  serve  as  a 
qualitative  measure  of  the  capacity  for  hydrocarbon  degradation.  The  expressed 
assimilative  capacity  at  this  site  much  greater  than  the  highest  measured  concentration 
of  total  BTEX  (1,806  pg/L  in  1996  and  319  pg/L  in  1997),  providing  strong  indication 
that  biodegradation  is  occurring. 

On  the  basis  of  expressed  assimilative  capacity  calculations  and  the  observed 
decrease  in  the  areal  extent  of  the  plume,  and  in  BTEX  concentrations  at  Site  SS-04 
between  1996  and  1997,  the  groundwater  system  appears  to  have  sufficient  assimilative 
capacity  to  degrade  the  remaining  BTEX  contaminant  mass  and  limit  plume  migration 
over  time.  Furthermore,  the  calculations  of  assimilative  capacity  presented  in  the  earlier 
sections  are  conservative  because  they  do  not  account  for  microbial  cell  mass 
production,  and  the  measured  concentrations  of  ferrous  iron,  ammonium,  and  methane 
may  not  be  the  maximum  achievable.  There  is  also  the  potential  for  the  influx  of 
electron  acceptors  (particularly  oxygen)  through  rainwater  infiltration  at  the  site.  The 
addition  of  water  through  precipitation,  or  movement  from  up-gradient  areas,  may 
further  enhance  the  assimilative  capacity  of  the  site  groundwater. 
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4.5  ESTIMATION  OF  FIRST-ORDER  RATE  CONSTANTS 


The  results  of  analyses  of  groundwater  samples,  collected  from  five  wells  (wells  4MP- 
5S,  4MP-5D,  4MP-15,  OW-7,  and  RW-6)  during  the  monitoring  events  of  1996  and 
1997,  were  examined  and  compared  to  estimate  the  rate  of  biodegradation  of  the  BTEX 
constituents  in  groundwater  (assuming  first-order  degradation  kinetics).  The  estimation 
of  first-order  rate  coefficients  was  conducted  by  rearranging  Equation  2  (Section  4.2.2) 
to  obtain; 


and  performing  a  least-squares  fit  to  the  time  and  log  concentration  (In  C/Co)  data 
(Figure  4.20). 

The  slopes  of  the  fitted  lines  for  each  of  the  wells  represent  an  estimate  of  the  rate  of 
biodegradation,  occurring  through  the  nearly  one-year  period  between  November  1996 
and  October  1997.  The  slopes  are  remarkably  similar,  indicating  that  the  range  of 
estimated  first-order  approximations  of  the  degradation  rate  is  relatively  narrow,  in  spite 
of  the  variation  in  subsurface  conditions  that  would  be  expected  at  the  different  well 
locations.  The  estimated  first-order  rate  coefficients  range  from  0.003  to  0.02  per  day 
(approximately  one  order  of  magnitude  range),  indicating  that  the  total  mass  of  BTEX 
compounds  in  the  subsurface  decreases  by  up  to  1  percent  every  day. 

4.6  INSPECTION  AND  SAMPLING  OF  STORM  SEWER  SYSTEM 

On  October  7,  1997,  water  samples  were  collected  from  three  catch  basins  (Basins 
CB-1,  CB-2,  and  CB-3;  Figure  4-21),  and  were  analyzed  for  aromatic  hydrocarbons 
using  EPA  Method  SW8020.  A  visual  survey  of  other  catch  basins  and  manholes  also 
was  conducted  to  determine  whether  water  was  present.  Some  of  the  inspection  points 
are  labeled  “Unknown”,  because  Parsons  ES  personnel  could  not  access  the  inspection 
point.  BTEX  constituents  were  not  detected  in  any  of  the  three  samples  that  were 
analyzed,  indicating  that  groundwater  containing  fuel  hydrocarbons  is  not  moving  into 
the  storm-sewer  system.  However,  potentiometric  data  (Section  3.3.2)  strongly 
indicate  that  granular  fill,  placed  as  backfill  around  the  storm  sewers,  may  function  as  a 
preferential  flowpath  for  groundwater. 
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FIGURE  4.20 

NATURAL  LOG  OF  BENZENE  CONCENTRATION  VS  TIME 

IRP  SITE  SS-04 

REMEDIATION  BY  NATURAL  ATTENUATION  TS 
LANGLEY  AFB,  VIRGINIA 
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SECTION  5 


CONTAMINANT  TRANSPORT  EVALUATION 


The  fate  and  transport  of  benzene  in  groundwater  at  Langley  AFB  IRP  Site  SS-04 
were  modeled  using  BIOSCREEN  (Newell  et  al.,  1996)  to  evaluate  biodegradation  and 
natural  attenuation  of  the  dissolved  plume.  A  BIOSCREEN  model  was  developed  using 
site-specific  data  and  conservative  assumptions. 

5.1  DESCRIPTION  OF  BIOSCREEN  MODEL 

BIOSCREEN  is  a  public-domain,  screening-level  computer  model,  which  can  be 
used  to  simulate  remediation  of  dissolved  hydrocarbons  at  petroleum  release  sites  due  to 
natural  attenuation  (Newell  el  al.,  1996).  The  software  consists  of  a  Microsoft®  Excel 
spreadsheet  based  on  an  implementation  of  the  Domenico  (1987)  analytical  solute 
transport  model.  The  model  can  simulate  the  processes  of  advection,  dispersion, 
adsorption,  first-order  decay  reactions,  and  aerobic  and  anaerobic  instantaneous  decay 
reactions. 

BIOSCREEN  can  be  used  to  evaluate  three  different  general  cases  of  solute  transport 
either  separately  or  combined  (Newell  et  al.,  1996): 

•  Solute  transport  due  to  advection  and  dispersion  with  no  decay  or  retardation  (No 
Biodegradation  Model). 

•  Solute  transport  with  solute  biodegradation  modeled  as  a  first-order  decay  process 
(single,  lumped  parameter  approach)  (First-Order  Decay  Model);  and 

•  Solute  transport  with  solute  biodegradation  modeled  as  an  instantaneous 
oxidation/reduction  (redox)  reaction  (Instantaneous  Reaction  Model). 

The  first  general  model  type  is  appropriate  for  predicting  the  movement  of  a 
conservative  (non-degrading)  solute  such  as  chloride.  The  only  attenuation  mechanisms 
simulated  are  dispersion  in  the  longitudinal,  transverse,  and  vertical  directions.  The 
solute  transport  model  implemented  in  BIOSCREEN  assumes  a  homogeneous,  isotropic 
porous  media  with  a  constant  groundwater  flow  velocity.  The  basic  solute  transport 
model  can  be  used  with  or  without  solute  retardation  due  to  sorption  onto  soil  organic 
carbon.  Biodegradation  of  petroleum  products  occurs  at  almost  all  petroleum  release 
sites.  It  can  be  verified  by  demonstrating  the  consumption  of  aerobic  and  anaerobic 
electron  acceptors  and  the  associated  decreases  in  concentrations  of  hydrocarbon 
compounds.  Results  from  the  No  Biodegradation  model  are  intended  only  to  be  used 
for  comparison  purposes  and  to  demonstrate  the  effects  of  biodegradation  on  plume 
migration. 
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Solute  biodegradation  can  also  be  modeled  as  a  first-order  decay  process  with 
BIOSCREEN.  This  method  assumes  the  solute  degradation  rate  is  proportional  to  the 
solute  concentration  (“first-order”  conditions).  This  is  the  conventional  method  for 
simulating  biodegradation  of  dissolved  hydrocarbon  plumes.  All  methods  of 
hydrocarbon  removal  are  lumped  together  in  a  single  calibration  parameter  (the  first- 
order  rate  constant)  when  using  the  First-Order  Decay  model.  The  First-Order  Decay 
model  does  not  account  for  site-specific  information  such  as  the  availability  of  electron 
acceptors. 

The  Instantaneous  Reaction  model  in  BIOSCREEN  computes  solute  biodegradation 
based  on  availability  of  electron  acceptors.  Site-specific  data  for  available  oxygen  are 
used  to  compute  aerobic  degradation  of  dissolved  hydrocarbons,  and  site-specific  data 
for  nitrogen,  sulfate,  ferrous  iron,  and  methane  are  used  to  compute  anaerobic 
degradation.  For  sites  such  as  SS-04  at  Langley  AFB,  where  electron  acceptor  and 
metabolic  byproduct  concentration  data  are  available,  the  Instantaneous  Reaction  model 
is  preferred,  either  alone  or  in  conjunction  with  the  First-Order  Decay  Model  (Newell 
etal.,  1996). 

5.2  MODELING  OBJECTIVES 

Benzene  is  the  only  BTEX  constituent  in  groundwater  at  Langley  AFB  Site  SS-04 
that  is  currently,  or  has  historically,  been  detected  at  concentrations  exceeding  potential 
regulatory  criteria  (e.g.,  its  federal  MCL).  Benzene  is  therefore  the  only  compound 
modeled  using  BIOSCREEN.  The  BIOSCREEN  simulations  for  this  site  were 
constructed  to  address  the  following  questions: 

•  What  would  be  the  maximum  migration  distance  of  the  benzene  plume  from  the 
source  area  through  time? 

•  What  would  be  the  time  required  for  concentrations  of  benzene  in  the  plume  to 
attenuate  to  concentrations  below  the  federal  MCL  of  5/tg/l? 

•  How  will  source  remediation  affect  the  dissolved  benzene  plume  concentrations? 

5.3  CONCEPTUAL  MODEL  DESIGN  AND  LIMITING  ASSUMPTIONS 

BIOSCREEN  is  based  on  an  analytical  solution  to  the  advection-dispersion  equation 
describing  solute  transport  in  porous  media.  It  therefore  has  the  following  limitations: 

•  Groundwater  flow  is  steady  state  and  horizontal; 

•  Solute  transport  in  the  x-direction  is  due  to  advection  and  longitudinal  dispersion, 
with  optional  adsorption  and  biodegradation; 

•  Solute  transport  in  the  y-direction  is  due  only  to  transverse  dispersion  and 
optional  adsorption  and  biodegradation; 

•  The  aquifer  is  two-dimensional  in  plan  view  (no  vertical  flow  or  transport); 

•  The  aquifer  is  infinite  in  areal  extent,  homogeneous,  and  isotropic;  and 
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•  The  aquifer  has  a  constant  saturated  thickness. 

BIOSCREEN  is  a  screening  tool  that  can  only  be  used  to  approximate  the  more 
complicated  processes  at  a  site.  The  model  is  not  capable  of  simulating  a  complicated 
flow  regime,  so  the  hydraulic  input  parameters  for  the  model  are  based  on  field  data 
averages  collected  along  the  primary  path  of  groundwater  flow  at  the  site  (northeast  to 
southwest  through  the  source  area  surrounding  the  abandoned  USTs). 

5.4  INITIAL  MODEL  INPUT  DATA 

Input  data  for  the  BIOSCREEN  model  are  used  to  calculate  groundwater  flow 
velocity,  contaminant  plume  dispersion,  contaminant  retardation  coefficient,  first-order 
contaminant  decay  coefficient,  contaminant  source  half-life,  and  dimensions  of  the 
source  area.  Model  input  data  are  presented  in  Table  5.1  and  discussed  in  detail  below. 

5.4.1  Groundwater  Flow  Velocity 

The  advective  groundwater  velocity  beneath  the  site  is  computed  based  on  site- 
specific  hydraulic  conductivity  and  hydraulic  gradient  data  and  an  assumed  effective 
porosity  of  20  percent,  based  on  published  values  for  silty  sand  (Spitz  and  Moreno, 
1996;  Wolff,  1982).  The  value  of  hydraulic  conductivity  used  in  the  model  (11.9  ft/day 
[4.2  X  10'^  cm/sec])  is  near  the  median  of  hydraulic  conductivity  values  calculated  from 
slug  tests  conducted  at  the  site  in  November  1996  (Section  3).  The  hydraulic  gradient 
value  of  0.003  ft/ft  used  in  the  BIOSCREEN  model  was  calculated  from  groundwater 
elevation  data  collected  in  October  1997.  The  advective  groundwater  flow  velocity 
calculated  by  BIOSCREEN  using  the  hydraulic  parameters  listed  above  is  65.8  feet  per 
year  (ft/yr)  (Table  5.1). 

5.4.2  Dispersivity 

Dispersion  is  the  process  whereby  dissolved  constituents  are  spread  out 
longitudinally  (in  the  direction  of  groundwater  flow),  transversely  (perpendicular  to 
groundwater  flow),  and  vertically  downward  due  to  mechanical  mixing  and  chemical 
diffusion  in  the  aquifer.  The  initial  values  of  longitudinal  and  transverse  dispersivity 
used  in  this  application  were  calculated  by  BIOSCREEN  from  the  estimated  current 
benzene  plume  length  of  350  feet.  The  longitudinal  dispersivity  calculated  by 
BIOSCREEN  was  15  feet,  and  the  transverse  dispersivity  calculated  by  BIOSCREEN 
was  1.5  feet  (transverse  dispersivity  equals  one-tenth  the  longitudinal  dispersivity). 
Vertical  dispersivity  is  not  used  by  this  application,  because  groundwater  flow  is  being 
simulated  in  a  two-dimensional  plane  with  no  vertical  flow. 

5.4.3  Retardation  Due  to  Adsorption 

Dissolved  petroleum  hydrocarbons  can  be  retarded  relative  to  the  advective 
groundwater  velocity  when  the  organic  molecules  are  adsorbed  to  organic  carbon  in  the 
aquifer  matrix.  The  retardation  coefficient  is  a  mathematical  representation  of 
adsorption  and  is  computed  according  to  the  relation: 
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TABLE  5.1 

BIOSCREEN  INPUT  PARAMETERS 

IRP  SITE  SS-04 


_ Source  Concentration  (mg/L) _ 0.5  to  0.25 _ Benzene  groundwater  sampling  results  from  October  1997 

Field  Comparison  Data  Location  M  100  pg/L  contour  RW-6  4MP~5D  Benzene  groundwater  sampling  results  from  October  1997 

Distance  from  Source  (ft)  0  150  340  430  (Figure  5.1) 

_ Benzene  Concentration  (mg/L) _ 0.17  0.1 _ 0.043  0.003 


R  =  l  + 


n 


where: 

R  =  retardation  coefficient  (unitless); 

Kd  =  distribution  coefficient  (L/kg) 

—  Koc  •  foe; 

Koc  =  organic  carbon-water  partition  coefficient  (L/kg); 

foe  =  fraction  organic  carbon  on  uncontaminated  soil  (unitless  -  determined 
from  soil  TOC  data); 

pb  =  bulk  density  (kg/L);  and 

n  =  porosity  (fraction). 

A  retardation  coefficient  value  of  one  (1.0)  indicates  that  the  solute  is  not  retarded 
relative  to  the  average  groundwater  flow,  while  increasing  the  retardation  coefficient  to 
values  greater  than  one  decreases  the  solute  velocity  relative  to  the  average  groundwater 
flow  velocity.  Using  an  estimated  fraction  organic  carbon  of  0.0001  (based  on  soil 
TOC  data  from  borehole  4MP-13;  Table  4.2),  an  estimated  soil  bulk  density  of  1.7 
kilograms  per  liter  (kg/L),  and  a  partition  coefficient  for  benzene  of  79  liters  per 
kilogram  (L/kg)  (Wiedemeier  et  al.,  1995),  a  retardation  coefficient  for  benzene  of  1.1 
was  calculated  for  input  to  the  BIOSCREEN  model  (Table  5.1). 

5.4.4  Instantaneous  Reaction  Data 

The  BIOSCREEN  Instantaneous  Reaction  option  uses  field  data  for  certain  electron 
acceptors  and  metabolic  byproducts  to  calculate  biodegradation  of  benzene.  Electron 
acceptor  input  data  consist  of  the  difference  between  an  average  background 
concentration  and  the  minimum  source  area  concentration  for  dissolved  oxygen,  nitrate, 
and  sulfate.  Metabolic  byproduct  concentrations  in  the  source  area  can  also  be  input 
for  ferrous  iron  and  methane. 

Geochemical  data  collected  in  November  1996  and  October  1997  were  used  to 
compute  the  electron  acceptor  and  metabolic  byproduct  concentrations  for  input  to  the 
BIOSCREEN  model  (Tables  5.1  and  5.2).  For  oxygen,  the  difference  between  an 
average  background  concentration  of  0.21  mg/L  and  the  minimum  source  area 
concentration  of  0.19  mg/L  is  only  0.02  mg/L,  indicating  that  oxygen  reduction  is  a 
negligible  process  for  benzene  biodegradation  at  this  site.  A  delta  dissolved  oxygen 
concentration  of  0.0  mg/L  was  therefore  input  into  the  BIOSCREEN  model,  and 
oxygen  reduction  was  not  simulated.  For  nitrate,  the  average  background 
concentrations  range  from  0.5  mg/L  to  non-detect  (at  less  than  0.66  mg/L)  (Table  5.2), 
and  nitrate  was  not  detected  in  the  plume.  This  small  difference  between  background 
and  the  minimum  plume  value  indicates  that  denitrification  is  not  a  significant  BTEX 
biodegradation  process  at  the  site.  A  nitrate  value  of  0.0  was  therefore  input  into 
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TABLE  5.2 

CALCULATION  OF  BIOSCREEN  INSTANTANEOUS  REACTION  INPUT  DATA 

IRP  SITE  SS-04 

REMEDIATION  BY  NATURAL  ATTENUATION  TS 
LANGLEY  AFB,  VIRGINIA 


*  DO  =  dissolved  oxygen. 

^  ORP  =  oxidation-reduction  potential. 

*■  mg/L  =  milligrams  per  liter. 
mV  =  millivolts. 

“  U  =  not  detected  above  laboratory  reporting  limits. 

‘  Shaded  values  are  used  to  compute  BIOSCREEN  instantaneous  reaction  input  data  in  Table  5-1. 

^  Average  for  sulfate  excludes  greater  than  background  sulfate  values  for  wells  4MP-1 5  and  4MP-16. 

Average  Ratio  of  benzene  to  BTEX  is  computed  for  those  wells  where  benzene  was  detected  at  concentrations  >10  ug/L 


022\72969I\LANGLEVjicwT-5-2,XLS 


5-6 


BIOSCREEN,  and  denitrification  was  not  simulated.  For  sulfate,  the  difference 
between  an  average  background  concentration  of  35.25  mg/L  and  the  minimum  source 
area  concentration  of  0.91  mg/L  is  34.34  mg/L.  For  ferrous  iron,  the  average  observed 
concentration  in  the  source  area  was  8.9  mg/L,  and  for  methane,  the  average  observed 
concentration  in  the  source  area  was  4.0  mg/L. 

Because  the  Site  SS-04  BIOSCREEN  model  simulates  only  benzene  biodegradation, 
the  instantaneous  reaction  input  values  for  sulfate,  ferrous  iron,  and  methane  were 
further  reduced  to  account  for  the  biodegradation  of  other  organic  compounds.  The 
input  values  were  first  reduced  by  30%  to  account  for  the  non-BTEX  constituents  in 
groundwater  as  recommended  in  the  BIOSCREEN  documentation  (Newell  et  al., 
1996).  The  values  were  then  reduced  by  an  additional  50%  to  account  for  the  site- 
specific  ratio  of  benzene  to  total  BTEX.  Calculation  of  benzene  to  BTEX  ratios  for  the 
site  is  presented  in  Table  5.2,  and  the  resulting  instantaneous  reaction  input  values  are 
shown  in  Table  5.1.  In  addition  to  correcting  the  instantaneous  reaction  input  values 
for  the  simulation  of  benzene  only,  the  stoichiometric  mass  ratios  for  electron  acceptors 
and  metabolic  byproducts  in  BIOSCREEN  were  modified  to  simulate  the 
biodegradation  of  benzene  only.  For  benzene  biodegradation  the  values  are  3.07  mg 
for  oxygen,  4.77  mg  for  nitrate,  4.61  mg  for  sulfate,  21.5  mg  for  ferrous  iron,  and 
0.77  mg  for  methane  (Table  4.4). 

The  Instantaneous  Reaction  Model  results  probably  overpredict  the  time  required  to 
achieve  federal  MCLs  because  the  beneficial  effects  of  nitrogen  fixation  were  not 
simulated  by  this  model.  As  discussed  in  Section  4. 4. 2. 5,  site  data  indicate  that 
dissolved  BTEX  compounds  are  being  biodegraded  via  nitrogen  fixation. 
Stoichiometric  calculations  indicate  that  this  process  accounted  for  13  to  20  percent  of 
the  BTEX  assimilative  capacity  of  the  groundwater  system  in  1996  and  1997  (Table 
4.6). 

5.4.5  Source  Data 

BIOSCREEN  assumes  that  the  source  of  hydrocarbons  is  represented  by  a  fully- 
penetrating  vertical  plane  oriented  perpendicular  to  the  direction  of  groundwater  flow. 
This  vertical  plane  can  be  divided  into  one,  three,  or  five  zones  with  different 
concentrations.  For  Site  SS-04,  the  benzene  source  area  is  estimated  as  120  feet  in 
width  and  is  divided  into  three  zones  for  model  input  purposes  (Figure  5.1).  The 
source  width  corresponds  to  the  benzene  plume  width  in  the  source  area.  The 
maximum  concentration  in  source  area  Zone  3  was  estimated  at  0.25  mg/L  based  on  the 
maximum  benzene  concentration  of  0.17  mg/L  at  well  P-4  in  October  1997  and  model 
calibration.  A  benzene  concentration  of  0.05  mg/L  was  assigned  to  source  area  Zones 
2  and  4.  The  benzene  source  thickness  was  set  at  one  foot  based  on  CPT/LIF  data 
(Section  4). 

BIOSCREEN  includes  two  options  for  defining  a  contaminant  source.  The  first 
option  is  an  infinite  or  constant  source,  and  the  second  option  calculates  a  decaying 
source  concentration  over  time.  The  declining  source  term  assumes  the  mass  of 
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contaminant  in  the  source  area  dissolves  slowly  as  fresh  groundwater  passes  through 
and  removes  contaminant  mass.  The  change  in  source  mass  is  approximated  as  a  first- 
order  decay  process.  Based  on  an  input  value  for  source  mass,  BIOSCREEN  computes 
an  estimated  source  half-life  for  the  first-order  source  decay. 

The  benzene  source  term  for  Site  SS-04  is  simulated  as  a  decaying  finite  source. 
The  Site  SS-04  tanks  were  removed  in  1987,  and  the  BIOSCREEN  source  term  for  this 
model  represents  residual  benzene  soil  contamination  present  in  the  source  area  since 
1987.  A  source  area  mass  of  6  kg  was  estimated  from  benzene  concentrations  in  soil 
collected  during  October  1997  (Appendix  D).  The  BIOSCREEN  model  may 
underpredict  the  rate  of  source  reduction  because  it  does  not  account  for  source 
biodegradation  in  addition  to  dissolution-related  reductions. 

5.5  MODEL  CALIBRATION 

The  BIOSCREEN  model  for  Site  SS-04  was  calibrated  to  benzene  concentration  data 
collected  during  October  1997  (Figure  5.1).  Using  the  source  term  and  model 
parameters  described  above,  transport  simulations  were  run  for  a  time  frame  of  ten 
years  (1987-1997).  To  achieve  model  calibration,  the  values  of  longitudinal  and 
transverse  dispersivity  were  adjusted  to  9.0  and  0.9  feet,  respectively.  With  these 
adjustments,  computed  benzene  concentrations  for  the  Instantaneous  Reaction  model 
approximately  match  field  data  from  the  site,  and  the  model  correctly  predicts  a  plume 
length  of  approximately  360  to  380  feet  (Figure  5.2).  The  calibrated  BIOSCREEN 
model  input  parameters  and  results  are  included  as  Appendix  D . 

5.6  SENSITIVITY  ANALYSIS 

A  model  calibration  sensitivity  analysis  was  performed  to  evaluate  the  range  of 
model  parameters  considered  reasonable  for  the  site.  Select  model  input  parameters 
were  varied  to  evaluate  the  sensitivity  of  the  model  to  each  parameter.  Model 
sensitivity  was  evaluated  by  examining  the  model  predicted  benzene  concentration  in 
groundwater  at  the  source  area  and  plume  length.  The  parameters  varied  include 
hydraulic  conductivity,  longitudinal  dispersivity,  and  the  concentrations  of  delta  sulfate, 
ferrous  iron,  and  methane.  Sensitivity  analysis  results  are  presented  in  Table  5.3. 

Hydraulic  conductivity  was  varied  between  the  minimum  and  maximum  values 
calculated  from  slug  tests  at  the  site  (Table  3.6).  Model  results  are  sensitive  to  the 
hydraulic  conductivity  value.  Using  the  site  maximum  hydraulic  conductivity  value 
resulted  in  BIOSCREEN  significantly  underpredicting  the  source  area  concentration 
after  a  ten-year  simulation  time,  and  using  the  minimum  hydraulic  conductivity  value 
resulted  in  BIOSCREEN  significantly  underpredicting  the  plume  length  (Table  5.3). 
The  calibrated  hydraulic  conductivity  value  of  0.0042  cm/sec  (11.9  ft/day)  appears  to 
be  a  reasonable  average  value  for  the  site. 

Longitudinal  and  transverse  horizontal  dispersivity  were  varied  during  model 
calibration  and  the  sensitivity  analysis,  and  model  results  are  also  quite  sensitive  to 
dispersivity  values.  During  the  sensitivity  analysis,  longitudinal  dispersivity  was  varied 
by  doubling  and  then  halving  its  value.  Transverse  horizontal  dispersivity  is 
automatically  computed  as  one-tenth  the  longitudinal  dispersivity  by  BIOSCREEN. 
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FIGURE  5.2.  BIOSCREEN  PREDICTED  BENZENE  CONCENTRATIONS  (mg/L)  ALONG  THE  PLUME 

CENTERLINE  FOR  TEN- YEAR  MODEL  CALIBRATION. 

IRP  SITE  SS-04 

REMEDIATION  BY  NATURAL  ATTENUATION  TS 
LANGLEY  AFB,  VIRGINIA 


TABLE  5.3 

BIOSCREEN  SENSITIVITY  ANALYSIS  RESULTS 
IRPSITE  SS-04 

REMEDIATION  BY  NATURAL  ATTENUATION  TS 
LANGLEY  AFB,  VIRGINIA 
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Increasing  longitudinal  dispersivity  to  18  feet  resulted  in  BIOSCREEN  underpredicting 
the  plume  length  by  approximately  50%,  and  halving  the  longitudinal  dispersivity  to 
4.5  feet  resulted  in  BIOSCREEN  overpredicting  the  plume  length  by  approximately  one 
third  (Table  5.3). 

The  instantaneous  reaction  input  parameters  of  delta  sulfate,  ferrous  iron,  and 
methane  were  also  evaluated  during  the  sensitivity  analysis  by  doubling  and  then 
halving  their  values  while  holding  constant  the  calibration  values  for  hydraulic 
conductivity  and  dispersivity.  The  BIOSCREEN  model  results  for  Site  SS-04  are 
somewhat  sensitive  to  changes  in  sulfate  and  methane  concentrations  and  least  sensitive 
to  changes  in  ferrous  iron  concentrations.  Model  calibration  results  are  most  sensitive 
to  values  of  hydraulic  conductivity  and  longitudinal  dispersivity. 

5.7  SIMULATION  OF  REMEDIAL  ALTERNATIVES 

Subsequent  to  model  calibration,  the  BIOSCREEN  model  was  used  to  evaluate  two 
remedial  alternatives  for  Site  SS-04. 

5.7.1  Simulation  of  Remediation  by  Natural  Attenuation 

To  evaluate  benzene  RNA,  the  calibrated  model  was  run  in  a  predictive  mode  for 
various  simulation  periods.  Results  for  20-,  25-,  30-,  and  33-year  simulation  times  (10, 
15,  20,  and  23  years  from  1997,  respectively)  are  presented  in  Appendix  D.  The  RNA 
predictive  simulations  assume  first-order  source  weathering  based  on  the  input  finite 
source  mass  (Newell  et  al.,  1996).  After  15  years  of  RNA  (25-year  total  simulation 
time),  BIOSCREEN  predicts  benzene  groundwater  concentrations  of  approximately 
0.05  mg/L  (a  70%  reduction)  in  the  source  area  (Figure  5.3)  and  a  plume  length  of 
approximately  260  feet.  After  20  years  of  RNA  (30-year  total  simulation  time), 
BIOSCREEN  predicts  maximum  benzene  groundwater  concentrations  of  approximately 
0.02  mg/L  (an  88%  reduction)  in  the  source  area  and  a  plume  of  length  less  than  100 
feet.  Source  area  benzene  concentrations  in  groundwater  are  reduced  to  below  0.005 
mg/L  after  23  years  of  RNA  (33-year  total  simulation  time)  based  on  BIOSCREEN 
simulations  (Appendix  D). 

5.7.2  Simulation  of  Second  Remedial  Alternative 

The  second  remedial  alternative  (biosparging)  was  also  evaluated  with  the  calibrated 
BIOSCREEN  benzene  model  for  Site  SS-04.  A  biosparging  system  consists  of  small- 
diameter  wells  or  wellpoints  connected  to  a  blower  via  pipes  and  a  manifold.  The 
blower  injects  air  below  the  water  table  through  the  manifold  and  piping  to  increase  the 
dissolved  oxygen  concentration  in  the  shallow  saturated  zone.  The  increased  DO 
promotes  aerobic  biodegradation  of  BTEX  in  the  groundwater  system.  In  addition, 
VOCs  are  stripped  from  the  sparged  groundwater  and  transferred  into  the  vadose  zone. 

Biosparging  at  Site  SS-04  was  simulated  using  BIOSCREEN  by  assuming  that 
biosparging  in  the  source  area  will  decrease  the  source  area  benzene  concentration  by 
50%  per  year  for  two  years  (Figure  5.3).  Separate  BIOSCREEN  model  runs  were 
performed  to  represent  the  decreasing  source  mass  and  the  resulting  benzene 
concentrations  in  groundwater  beneath  the  source  area  as  shown  on  Figure  5.3.  The 
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BIOSCREEN  simulations  predict  that  benzene  groundwater  concentrations  would  be 
reduced  to  below  0.005  mg/L  in  the  source  area  after  two  years  of  biosparging  and  five 
years  of  subsequent  RNA  (17-year  total  simulation  time).  Alternative  2  cost  estimates 
presented  in  Section  6  extend  LTM  one  year  past  the  predicted  attainment  of  MCLs  in 
the  source  area  for  a  total  LTM  period  of  eight  years. 

5.8  CONCLUSIONS 

The  following  conclusions  can  be  drawn  from  the  BIOSCREEN  model  results  and 
sensitivity  analysis  for  Site  SS-04: 

•  Benzene  comprises  approximately  50%  of  the  total  BTEX  dissolved  in 
groundwater. 

•  The  best  match  of  computed  benzene  concentrations  along  the  plume  centerline  to 
site  field  data  is  obtained  using  an  average  hydraulic  conductivity  of  11.9  ft/day 
(4.2  X  10-3  cm/sec),  a  longitudinal  dispersivity  of  9  ft,  and  a  transverse 
dispersivity  of  0.9  ft. 

•  The  BIOSCREEN  model  is  most  sensitive  to  values  of  hydraulic  conductivity  and 
dispersivity.  The  model  is  less  sensitive  to  the  instantaneous  reaction  parameters. 

•  The  Instantaneous  Reaction  model  for  benzene  biodegradation  provides  a  good 
match  to  site  field  data.  Instantaneous  Reaction  input  data  were  reduced  first  by 
30%  to  account  for  the  non-BTEX  constituents  and  then  by  50%  to  account  for 
the  simulation  of  benzene  only. 

•  The  benzene  plume  reached  its  maximum  migration  distance  of  360  to  380  feet  in 
1997.  The  BIOSCREEN  model  predicts  the  benzene  plume  receding  after  the  10- 
year  simulation  (1987-1997)  in  good  agreement  with  site  field  data. 

•  Benzene  concentrations  in  groundwater  beneath  the  source  area  are  predicted  to 
decrease  below  the  Federal  MCL  of  5  pg/1  after  23  years  of  RNA.  A  maximum 
of  23  years  of  LTM  would  be  required  for  Remedial  Alternative  1 . 

•  The  BIOSCREEN  model  probably  overpredicts  the  time  required  to  achieve  the 
benzene  MCL  in  groundwater  because  it  does  not  account  for  benzene 
biodegradation  via  nitrogen  fixation  (Section  4. 4. 2. 5)  and  for  biodegradation  of 
the  source  (Section  5.4.5).  Therefore,  the  required  LTM  period  for  Alternative  1 
is  likely  to  be  less  than  23  years. 

•  If  biosparging  is  implemented  for  two  years  to  reduce  benzene  concentrations  in 
the  source  area  by  50%  per  year,  groundwater  benzene  concentrations  beneath  the 
source  area  are  predicted  to  decrease  below  the  Federal  MCL  of  5  pg/1  after  7 
years  of  RNA.  Eight  years  of  LTM  would  be  required  for  Remedial  Alternative 
2. 
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SECTION  6 


COMPARATIVE  ANALYSIS  OF  REMEDIAL  ALTERNATIVES 


This  section  presents  the  development  and  comparative  analysis  of  two  remedial 
alternatives  for  groundwater  at  Site  SS-04  at  Langley  AFB.  The  intent  of  this 
evaluation  is  to  determine  whether  RNA  is  an  appropriate  and  cost-effective  remedial 
approach  to  consider  when  developing  final  remedial  strategies  for  the  site,  especially 
when  compared  with  other  remedial  technologies. 

Section  6.1  presents  the  criteria  used  to  evaluate  groundwater  remedial  alternatives. 
Section  6.2  discusses  the  development  of  remedial  alternatives  considered  as  part  of  this 
demonstration  project.  Section  6.3  provides  a  brief  description  of  each  of  these 
remedial  alternatives.  Section  6.4  provides  a  more  detailed  analysis  of  the  remedial 
alternatives  using  the  defined  evaluation  criteria.  The  results  of  this  evaluation  process 
are  summarized  in  Section  6.5. 

6.1  REMEDIAL  ALTERNATIVE  EVALUATION  CRITERIA 

The  evaluation  criteria  used  to  identify  appropriate  remedial  alternatives  for  shallow 
groundwater  contamination  at  the  site  were  adapted  from  those  recommended  by 
USEPA  (1988)  for  selecting  remedies  for  Superfund  sites  (OSWER  Directive  9355.3- 
01).  These  criteria  include  (1)  long-term  effectiveness  and  permanence,  (2)  technical 
and  administrative  implementability,  and  (3)  relative  cost.  The  following  sections 
briefly  describe  the  scope  and  purpose  of  each  evaluation  criterion.  This  report  focuses 
on  the  potential  use  of  RNA  to  reduce  the  concentrations  of  BTEX  in  shallow 
groundwater  to  EPA  MCLs. 

6.1.1  Long-Term  Effectiveness  and  Permanence 

Each  remedial  approach  or  remedial  alternative  (which  can  be  a  combination  of 
remedial  approaches  such  as  RNA  and  institutional  controls)  was  analyzed  to  determine 
how  effectively  it  will  decrease  BTEX  concentrations  in  groundwater  at  the  site  so  that 
groundwater  quality  standards  can  be  achieved.  The  expected  remedial  effectiveness 
based  on  case  histories  from  other  sites  with  similar  conditions  also  is  evaluated  where 
feasible.  The  ability  to  minimize  potential  impacts  on  surrounding  areas,  facilities,  and 
operations  is  considered.  Also,  the  ability  of  each  remedial  alternative  to  protect 
current  and  potential  future  receptors  from  potential  exposures  associated  with  site- 
related  contamination  in  shallow  groundwater  is  qualitatively  assessed  by  conservatively 
evaluating  the  potential  for  completion  of  exposure  pathways  involving  groundwater, 
now  and  in  the  future.  This  evaluation  criterion  also  includes  permanence  and  the 
ability  to  reduce  contaminant  mass,  toxicity,  and  volume.  Time  to  implementation  and 
time  until  the  regulatory  standard  is  achieved  are  estimated.  Long-term  reliability  for 
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providing  continued  protection,  including  an  assessment  of  potential  for  failure  of  the 
technology  and  the  potential  threats  resulting  from  such  a  failure,  also  are  evaluated. 

6.1.2  Implementability 

The  technical  implementation  of  each  remedial  technology/approach  or  remedial 
alternative  was  evaluated  in  terms  of  technical  feasibility  and  availability.  Potential 
logistical  shortcomings  and  difficulties  in  construction,  operations,  and  monitoring  are 
presented  and  weighed  against  perceived  benefits.  Requirements  for  any  post¬ 
implementation  site  controls  such  as  LTM  and  land  or  groundwater  use  restrictions  are 
described.  Administrative  feasibility  in  terms  of  public  acceptance  and  the  ability  to 
obtain  necessary  approvals  is  discussed. 

6.1.3  Cost 

The  total  cost  (present  worth)  of  each  remedial  alternative  was  estimated  for  relative 
comparison,  using  USEPA  (1993)  guidance.  An  estimate  of  capital  costs  and 
operations  and  post-implementation  costs  for  site  monitoring  and  controls  is  included. 
An  annual  adjustment  (discount)  factor  of  7  percent  was  assumed  in  present-worth 
calculations  (USEPA,  1993). 

6.2  FACTORS  INFLUENCING  DEVELOPMENT  OF  ALTERNATIVES 

Several  factors  were  considered  during  the  identification  and  screening  of  remedial 
technologies  for  addressing  shallow  groundwater  contamination  at  the  site.  Factors 
considered  included  the  objectives  of  the  natural  attenuation  demonstration  program; 
contaminant,  groundwater,  and  soil  properties;  present  and  future  land  uses;  and 
potential  receptor  exposure  pathways.  The  following  section  briefly  describes  each  of 
these  factors  and  how  they  were  used  to  narrow  the  list  of  potentially  applicable 
remedial  technologies  to  the  final  remedial  alternatives  considered  for  the  site. 

6.2.1  Program  Objectives 

The  intent  of  the  RNA  demonstration  program  sponsored  by  AFCEE  is  to  develop  a 
systematic  process  for  scientifically  investigating  and  documenting  naturally  occurring 
subsurface  attenuation  processes  that  can  be  factored  into  overall  site  remediation  plans. 
The  objective  of  this  program  and  the  specific  Site  SS-04  study  is  to  provide  solid 
evidence  of  RNA  of  fuel  hydrocarbons  so  that  this  information  can  be  used  to  develop 
an  effective  groundwater  remediation  strategy.  RNA  of  fuel  hydrocarbons  dissolved  in 
the  shallow  groundwater  also  is  qualitatively  discussed.  A  secondary  goal  of  this  multi¬ 
site  initiative  is  to  provide  a  series  of  regional  case  studies  that  demonstrate  that  natural 
processes  of  contaminant  degradation  can  often  reduce  contaminant  concentrations  in 
groundwater  to  below  acceptable  cleanup  standards  before  completion  of  potential 
exposure  pathways. 

Because  the  objective  of  this  program  is  to  study  natural  processes  in  the  samrated 
zone  rather  than  all  contaminated  media  (vadose  zone  soil,  soil  gas,  etc.),  approaches 
and  technologies  have  been  evaluated  based  primarily  on  their  potential  impact  on 
shallow  groundwater  and  soils  below  the  water  table.  Technologies  that  can  reduce 
vadose  zone  contamination  and  partitioning  of  contaminants  into  groundwater  also  have 
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been  evaluated.  Several  of  the  source  removal  technologies  evaluated  in  this  section 
also  will  reduce  soil  and  soil  gas  contamination,  but  it  is  important  to  emphasize  that 
the  remedial  alternatives  developed  in  this  document  are  not  necessarily  intended  to 
remediate  all  contaminated  media. 

Additional  program  objectives  set  forth  by  AFCEE  include  cost-effectiveness  and 
minimization  of  waste.  Approaches  and  technologies  that  may  meet  these  criteria 
include  institutional  controls,  soil  vapor  extraction,  air  sparging,  limited  groundwater 
pump  and  treat,  and  RNA.  Soil  excavation,  slurry  walls,  sheet  piling,  carbon 
adsorption,  ex  situ  biological  or  chemical  treatment,  and  onsite/offsite  disposal 
generally  are  not  attractive  technology  candidates  under  this  program. 

6.2.2  Contaminant  Properties 

The  primary  contaminants  considered  as  part  of  this  demonstration  at  Site  SS-04  are 
BTEX  compounds.  Groundwater  contamination  at  Site  SS-04  results  from  residual 
petroleum  fuel  constituents  adsorbed  to  soils,  as  mobile  LNAPL  at  the  water  table,  and 
dissolved  in  groundwater  in  the  vicinity  of  the  former  UST  areas  and  underground  fuel 
distribution  pipelines  at  the  site.  The  physiochemical  characteristics  of  the  BTEX 
compounds  will  greatly  influence  the  effectiveness  and  selection  of  a  remedial 
technology. 

The  BTEX  compounds  are  generally  volatile,  highly  soluble  in  water,  and  adsorb 
less  strongly  to  soil  than  other  hydrocarbons  in  a  petroleum  mixture  (Subsection  4.2). 
These  characteristics  allow  the  BTEX  compounds  to  leach  rapidly  from  the 
contaminated  soil  into  groundwater  and  to  migrate  as  dissolved  contamination  (Lyman 
et  al.,  1992).  All  of  the  BTEX  compounds  are  highly  amenable  to  in  situ  degradation 
by  both  biotic  and  abiotic  mechanisms.  The  degradation  of  BTEX  compounds  is 
addressed  in  Sections  4.2  and  4.4. 

Benzene  is  very  volatile,  with  a  vapor  pressure  of  76  millimeters  of  mercury  (mm 
Hg)  at  20°C  and  a  Henry's  Law  Constant  of  approximately  0.0054  atmosphere-cubic 
meters  per  mole  (atm-mVmol)  at  25°C  (Hine  and  Mookerjee,  1975;  Jury  et  al.,  1984). 
The  solubility  of  pure  benzene  in  water  at  20°C  has  been  reported  to  be  1,780  mg/L 
(Verschueren,  1983).  Benzene  is  normally  biodegraded  to  carbon  dioxide,  with 
catechol  as  a  short-lived  intermediate  (Hopper,  1978;  Ribbons  and  Eaton,  1992). 

Toluene  is  also  volatile,  with  a  vapor  pressure  of  22  mm  Hg  at  20°C  and  a  Henry's 
Law  Constant  of  about  0.0067  atm-mVmol  at  25°C  (Pankow  and  Rosen,  1988;  Hine 
and  Mookerjee,  1975).  Toluene  sorbs  more  readily  to  soil  media  relative  to  benzene, 
but  still  is  very  mobile.  The  solubility  of  pure  toluene  in  water  at  20°C  is 
approximately  515  mg/L  at  20°C  (Verschueren,  1983).  Toluene  has  been  shown  to 
degrade  to  pyruvate,  acetaldehyde,  and  completely  to  carbon  dioxide  via  the 
intermediate  catechol  (Hopper,  1978;  Wilson  et  al.,  1986;  Ribbons  and  Eaton,  1992). 

Ethylbenzene  has  a  vapor  pressure  of  7  mm  Hg  at  20°C  and  a  Henry's  Law  Constant 
of  0.0066  atm-mVmol  (Pankow  and  Rosen,  1988;  Valsaraj,  1988).  Ethylbenzene  tends 
to  sorb  more  strongly  to  soils  than  benzene  but  less  strongly  than  toluene  (Abdul  et  al. , 
1987).  Pure  ethylbenzene  is  also  less  soluble  than  benzene  and  toluene  in  water  at  152 
mg/L  at  20°C  (Verschueren,  1983;  Miller  et  al.,  1985).  Ethylbenzene  ultimately 
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degrades  to  carbon  dioxide  via  its  intermediate  3-ethylcatechol  (Hopper,  1978;  Ribbons 
and  Eaton,  1992). 

The  three  isomers  of  xylene  have  vapor  pressures  ranging  from  7  to  9  mm  Hg  at 
20°C  and  Henry's  Law  Constants  of  between  0.005  and  0.007  atm-mVmol  at  25°C 
(Mackay  and  Wolkoff,  1973;  Hine  and  Mookerjee,  1975;  Pankow  and  Rosen,  1988). 
Of  all  of  the  BTEX  compounds,  xylenes  sorb  most  strongly  to  soil,  but  still  can  leach 
from  soil  into  the  groundwater  (Abdul  et  al.,  1987).  Pure  xylenes  have  water 
solubilities  of  152  to  160  mg/L  at  20'’C  (Bohon  and  Claussen,  1951;  Mackay  and  Shiu, 
1981;  Isnard  and  Lambert,  1988).  Xylenes  can  degrade  to  carbon  dioxide  via  pyruvate 
carbonyl  intermediates  (Hopper,  1978;  Ribbons  and  Eaton,  1992). 

On  the  basis  of  these  characteristics,  natural  attenuation,  soil  vapor  extraction,  air 
sparging,  groundwater  extraction,  and  air  stripping  technologies  could  all  be  effective 
options  for  collecting,  destroying,  and/or  treating  BTEX  contaminants  at  Site  SS-04. 

6.2.3  Site-Specific  Conditions 

Two  general  categories  of  site-specific  characteristics  were  considered  when 
identifying  remedial  technologies  for  comparative  evaluation  as  part  of  this 
demonstration  project.  The  first  category  was  physical  characteristics  such  as 
groundwater  depth,  gradient,  flow  direction,  and  soil  type,  which  influence  the  types  of 
remedial  technologies  most  appropriate  for  the  site.  The  second  category  involved 
assumptions  about  fumre  land  uses  and  potential  receptor  exposure  pathways.  Each  of 
these  site-specific  characteristics  have  influenced  the  selection  of  remedial  alternatives 
included  in  the  comparative  evaluation. 

6.2.3. 1  Groundwater  and  Soil  Characteristics 

Site  geology  and  hydrogeology  will  have  a  profound  effect  on  the  transport  of 
contaminants  and  the  effectiveness  and  scope  of  required  remedial  technologies  at  a 
given  site.  Hydraulic  conductivity  is  perhaps  the  most  important  aquifer  parameter 
governing  groundwater  flow  and  contaminant  transport  in  the  subsurface.  The  velocity 
of  the  groundwater  and  dissolved  contamination  is  directly  related  to  the  hydraulic 
conductivity  of  the  saturated  zone.  Slug  tests  conducted  at  Site  SS-04  indicate  that  earth 
materials  in  the  saturated  zone  have  a  relatively  low  to  moderate  hydraulic  conductivity. 
Estimated  values  of  hydraulic  conductivity  for  these  deposits  range  from  less  than  3 
ft/day  to  greater  than  20  ft/day  (Table  3.6). 

Although  higher  hydraulic  conductivities  can  result  in  plume  expansion  and 
migration,  this  same  characteristic  also  will  enhance  the  effectiveness  of  other  remedial 
technologies,  such  as  groundwater  and  soil  vapor  extraction,  air  sparging,  and  RNA. 
For  example,  it  should  be  less  expensive  and  time-consuming  to  capture  and  treat  the 
contaminant  plume  using  a  network  of  extraction  wells  in  areas  of  high  hydraulic 
conductivity.  Rates  of  contaminant  recovery  may  also  be  increased  when  contaminants 
are  not  significantly  sorbed  to  soil  (“retarded”).  The  effectiveness  of  air  sparging  also 
may  be  increased  in  highly  conductive  aquifers  because  of  reduced  entry  pressures  and 
increased  radius  of  influence.  Greater  hydraulic  conductivity  also  would  increase  the 
amount  of  contaminant  mass  traveling  through  an  air  sparging  network  within  a  given 
time  period. 
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The  movement  of  contaminants  within  the  subsurface  away  from  the  source  also  may 
influence  the  effectiveness  of  namral  biodegradation  processes  by  distributing  the 
contaminant  mass  into  areas  characterized  by  varying  geochemical  conditions.  In 
addition,  because  BTEX  compounds  are  retarded  relative  to  the  advective  flow  velocity, 
relatively  fresh  groundwater  containing  electron  acceptors  will  migrate  through  the 
source  and  plume  areas,  further  increasing  the  potential  for  biodegradation. 

Indigenous  microorganisms  capable  of  degrading  BTEX  constituents  are  common  in 
most  soil  environments.  Indigenous  microorganisms  have  a  distinct  advantage  over 
microorganisms  injected  into  the  subsurface  to  enhance  biodegradation  because 
indigenous  microorganisms  are  already  well  adapted  to  the  physical  and  chemical 
conditions  of  the  subsurface  in  which  they  reside  (Goldstein  et  al.,  1985).  Therefore, 
microbe  addition  is  not  considered  a  viable  remedial  technology  for  this  site.  In 
addition,  comparison  of  the  results  of  previous  monitoring  events  (November  1996  with 
October  1997)  indicates  that  biodegradation  of  BTEX  constituents  is  currently 
proceeding  effectively  in  the  subsurface  (Section  4). 

6.2.3. 2  Potential  Exposure  Pathways 

An  exposure  pathway  analysis  identifies  the  human  and  ecological  receptors  that 
could  potentially  come  into  contact  with  site-related  contamination  and  the  contaminant 
migration  pathways  through  which  these  receptors  might  be  exposed.  To  have  a 
completed  exposure  pathway,  there  must  be  a  source  of  contamination,  a  mechanism(s) 
of  release,  a  pathway  of  transport  to  an  exposure  point,  an  exposure  point,  and  a 
receptor.  If  any  of  these  elements  do  not  exist,  the  exposure  pathway  is  considered 
incomplete,  and  receptors  will  not  come  into  contact  with  site-related  contamination. 
Evaluation  of  the  potential  long-term  effectiveness  of  any  remedial  technology  or 
remedial  alternative  as  part  of  this  demonstration  project  includes  determining  whether 
the  approach  will  be  sufficient  and  adequate  to  minimize  plume  expansion  so  that 
potential  receptor  exposure  pathways  involving  shallow  groundwater  contaminants  are 
incomplete. 

Assumptions  about  current  and  future  land  uses  at  a  site  form  the  basis  for 
identifying  potential  receptors,  potential  exposure  pathways,  reasonable  exposure 
scenarios,  and  appropriate  remediation  goals.  USEPA  (1991)  advises  that  the  land  use 
associated  with  the  highest  (most  conservative)  potential  level  of  exposure  and  risk  that 
can  reasonably  be  expected  to  occur  should  be  used  to  guide  the  identification  of 
potential  exposure  pathways  and  to  determine  the  level  to  which  the  site  must  be 
remediated. 

Site  SS-04  is  located  within  the  boundaries  of  Langley  AFB,  an  active  U.S.  military 
installation.  Because  access  to  the  Base  is  strictly  controlled,  opportunities  for 
inadvertent  or  casual  exposure  to  groundwater  containing  fuel  constituents  originating 
at  Site  SS-04  are  limited.  Furthermore,  the  depth  of  groundwater  containing  fuel 
constiments  is  generally  greater  than  three  feet  bgs  and  groundwater  beneath  the  Base  is 
not  utilized  as  a  drinking-water  supply  (Sections  3  and  4). 

Any  reasonable  evaluation  of  potential  exposure  must,  therefore,  acknowledge  the 
probable  short  duration  of  exposure.  In  light  of  current  institutional  and  physical 
constraints,  the  population  most  likely  to  be  exposed  to  fuel  constituents  in  groundwater 
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consists  of  a  Base  worker  conducting  maintenance  or  repairs  on  a  subsurface  utility  line 
or  sewer  buried  at  a  depth  of  at  least  three  feet  within  the  spill  area  at  Site  SS-04.  It  is 
unlikely  that  subsurface  utility  maintenance  activities  would  be  conducted  at  a 
frequency  greater  than  five  days  per  year;  and  potential  exposure  to  BTEX  constituents 
in  soil  or  groundwater  could  be  reduced  or  eliminated  by  implementing  appropriate 
engineering  controls  or  safety  practices  during  maintenance  activities. 

Assumptions  about  hypothetical  future  land  uses  must  also  be  made  to  ensure  that  the 
remedial  technology  or  alternative  considered  for  shallow  groundwater  at  the  site  is 
adequate  and  sufficient  to  provide  long-term  protection.  The  future  use  of  Site  SS-04 
and  the  surrounding  area  is  projected  to  be  unchanged  from  the  current  use  described 
above  (active  military  installation).  Therefore,  potential  future  receptors  (Base 
maintenance  workers)  are  the  same  as  those  listed  in  the  preceding  paragraph.  The 
potential  future  exposure  pathways  involving  Base  workers  are  identical  to  those  under 
current  conditions,  provided  shallow  groundwater  is  not  used  to  meet  industrial  water 
demands,  or  to  provide  a  potable  water  supply. 

In  summary,  the  use  of  RNA  at  this  site  will  require  that  the  source  area  be 
maintained  as  industrial  property  and  that  restrictions  on  shallow  groundwater  and 
surface  water  use  be  enforced  at  Site  SS-04,  and  in  areas  downgradient  from  the  site, 
until  natural  attenuation  processes  reduce  the  concentrations  of  BTEX  constituents  to 
levels  that  meet  regulatory  standards.  If  source  removal  technologies  such  as  soil  vapor 
extraction  or  groundwater  pump  and  treat  are  implemented,  they  will  have  some  impact 
on  the  short-  and  long-term  land  use  options  and  also  will  require  some  level  of 
institutional  control  and  worker  protection  during  remediation. 

6.2. 3.3  Remediation  Goals  for  Shallow  Groundwater 

Potentially  applicable  state  and  federal  water-quality  criteria  are  summarized  in 
Table  6.1.  These  criteria  are  included  in  this  document  as  potential  groundwater 
cleanup  criteria.  The  appropriateness  and/or  applicability  of  these  standards  to  Site 
SS-04  is  not  evaluated  as  part  of  the  RNA  TS.  These  criteria  are  presented  only  to 
provide  a  numerical  endpoint  to  be  used  to  compare  the  effectiveness  of  different 
remedial  technologies/approaches . 

Benzene  is  the  only  constituent  of  potential  concern  that  is  currently,  or  has 
historically  been  detected  in  groundwater  samples  from  Site  SS-04  at  concentrations 
that  exceed  potential  water-quality  criteria  or  remedial  action  objectives.  During  the 
monitoring  event  of  October  1997,  benzene  was  detected  above  its  federal  MCL  of  5 
/ig/L  in  groundwater  samples  collected  from  three  wells  (wells  OW-7,  P-4,  and  RW-6) 
at  concentrations  of  32,  170,  and  43  pg/L,  respectively.  Consequently,  benzene  will  be 
the  focus  of  subsequent  discussions  about  the  best  approach  to  effective  groundwater 
remediation. 
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TABLE  6.1 

POTENTIAL  REGULATORY  STANDARDS 
FOR  BTEX  COMPOUNDS  IN  WATER 
IRP  SITE  SS-04 

REMEDIATION  BY  NATURAL  ATTENUATION  TS 
LANGLEY  AFB,  VIRGINIA 


Compound 

USEPA  MCL^*" 
(pg/L)*" 

State  of  Virginia 
Drinking  Water 
Standard'^' 

(Pg/L) 

Benzene 

5 

5 

Ethylbenzene 

700 

700 

Toluene 

1,000 

1,000 

Xylenes  (total) 

10,000 

10,000 

^  USEPA  MCL  =  US  Environmental  Protection  Agency  (1996)  Maximum  Contaminant  Level. 
ng/L  =  micrograms  per  liter. 

Virginia  Administrative  Code,  VAC  12.5.590,  Section  440  et  seq. 


Use  of  RNA  assumes  that  short-term  compliance  with  promulgated  drinking  water 
standards  is  not  necessary  if  groundwater  will  not  be  used  as  a  potable  water  supply. 
Thus,  the  magnitude  of  remediation  required  in  areas  that  can  and  will  be  placed  under 
institutional  control  is  different  from  the  remediation  that  is  required  in  areas  that  may 
be  available  for  unrestricted  groundwater  use.  The  primary  remedial  action  objective 
for  groundwater  at  Site  SS-04  is  reducing  the  concentrations  of  BTEX  in  groundwater 
to  levels  below  potentially  applicable  regulatory  standards  or  guidelines.  Institutional 
controls  are  likely  to  be  a  necessary  component  of  any  groundwater  remediation 
strategy  for  this  site.  The  required  duration  of  these  institutional  controls  may  vary 
depending  on  the  effectiveness  of  the  selected  remedial  technology  at  reducing 
contaminant  mass  and  concentrations  in  the  groundwater. 

6.2.4  Summary  of  Remedial  Technology  Screening 

Several  remedial  technologies  were  identified  and  screened  for  use  in  treating 
groundwater  at  the  site.  Table  6.2  identifies  the  initial  remedial  technologies 
considered  as  part  of  this  demonstration  and  those  retained  for  detailed  comparative 
analysis.  Screening  was  conducted  systematically  by  considering  the  program 
objectives  of  the  AFCEE  RNA  demonstration,  the  physiochemical  properties  of 
benzene,  and  other  site-specific  characteristics  including  hydrogeology,  land  use 
assumptions,  potential  exposure  pathways,  and  potential  target  cleanup  criteria.  All  of 
these  factors  will  influence  the  technical  effectiveness,  implementation,  and  relative  cost 
of  technologies  for  remediating  shallow  groundwater  underlying  and  migrating  from  the 
site. 

The  remedial  approaches  and  source-removal  technologies  retained  for  development 
of  remedial  alternatives  and  comparative  analysis  include  institutional  controls,  RNA 
combined  with  LTM,  and  biosparging  in  the  source  area  of  the  benzene  plume. 
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TABLE  6.2 

INITIAL  SCREENING  OF  TECHNOLOGIES  AND  PROCESS  OPTIONS 
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6.3  BRIEF  DESCRIPTION  OF  REMEDIAL  ALTERNATIVES 


This  section  describes  how  remedial  technologies  retained  through  the  screening 
process  were  combined  into  two  remedial  alternatives  for  Site  SS-04.  Sufficient 
information  is  provided  for  each  remedial  alternative  to  facilitate  a  comparative  analysis 
of  effectiveness,  implementability,  and  cost  in  Section  6.4. 

6.3.1  Alternative  1— RNA  and  Institutional  Controls  with  Long-Term  Monitoring 

RNA  is  achieved  when  naturally  occurring  attenuation  mechanisms  reduce  the  total 
mass  of  a  contaminant  in  soil  or  groundwater.  RNA  results  from  the  integration  of 
several  subsurface  attenuation  mechanisms  that  are  classified  as  either  destructive  or 
nondestructive.  Destructive  attenuation  mechanisms  include  biodegradation,  abiotic 
oxidation,  and  hydrolysis.  Nondestructive  attenuation  mechanisms  include  adsorption, 
dilution  (caused  by  dispersion  and  infiltration),  and  volatilization.  In  many  instances, 
RNA  will  reduce  dissolved  contaminant  concentrations  below  applicable  numerical 
concentration  goals  that  are  protective  of  human  health  and  the  environment.  As 
indicated  by  examination  of  the  evidence  of  RNA  presented  in  Section  4,  these 
processes  are  occurring  across  large  areas  of  the  SS-04  site,  particularly  south  and 
southeast  of  the  source  area,  and  will  continue  to  reduce  the  mass  of  contaminants  in 
the  subsurface.  Long-term  monitoring  would  be  required  to  periodically  document 
chemical  conditions  in  the  groundwater  system,  and  verify  that  RNA  was  proceeding  at 
an  acceptable  rate.  Periodic  site  reviews  also  could  be  conducted  using  data  collected 
during  the  LTM  program.  The  purpose  of  these  reviews  would  be  to  evaluate  the 
extent  of  contamination,  assess  contaminant  migration  and  attenuation  through  time, 
document  the  effectiveness  of  institutional  controls  at  the  site,  and  reevaluate  the  need 
for  additional  remedial  actions  at  the  site. 

Implementation  of  Alternative  1  would  require  use  of  institutional  controls,  such  as 
restrictions  on  land  use  and  use  of  groundwater,  together  with  LTM.  Land  use 
restrictions  may  include  placing  long-term  restrictions  on  deep  soil  excavation  in  areas 
of  contamination  and  on  groundwater  well  installations  within  and  downgradient  from 
the  plume  area.  The  intent  of  these  restrictions  would  be  to  reduce  potential  receptor 
exposure  to  contaminants  by  legally  restricting  activities  within  areas  affected  by  site- 
related  contamination. 

Public  education  programs  regarding  the  selected  alternative  would  be  developed  to 
inform  Base  persoimel  and  residents  of  the  scientific  principles  underlying  RNA. 
Education  could  be  accomplished  through  public  meetings,  presentations,  fact  sheets, 
press  releases,  and  posting  of  signs  where  appropriate 

6.3.2  Alternative  2— Biosparging  Along  the  Axis  of  the  Benzene  Plume,  RNA,  and 
Institutional  Controls  with  Long-Term  Monitoring 

Alternative  2  is  identical  to  Alternative  1,  except  that  biosparging  points  would  be 
installed  in  a  line  along  the  axis  of  the  benzene  plume,  between  wells  P-4  and  OW-7.  A 
biosparging  system  consists  of  small-diameter  wells  or  wellpoints,  coimected  to  a 
blower  via  pipes  and  a  manifold.  The  blower  delivers  air  at  positive  pressure,  through 
the  manifold  and  piping  to  the  wells,  where  the  air  is  injected  into  the  subsurface, 
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below  the  water  table.  The  radius  of  influence  of  a  sparging  well  is  typically  between 
10  and  15  feet;  consequently,  approximately  14  biosparging  wells,  spaced  at  20-foot 
intervals,  should  be  sufficient  to  deliver  oxygen  to  the  axis  of  the  benzene  plume  in  the 
source  area  between  wells  P-4  and  OW-7  (Figure  6.1). 

The  biosparging  points  would  be  positioned  to  deliver  oxygen  to  those  areas  of  the 
plume  where  benzene  has  been  detected  in  groundwater.  Operation  of  a  biosparging 
system  could  potentially  increase  the  rate  of  biodegradation  of  BTEX  constituents  in  the 
plume  source  area,  by  increasing  DO  concentrations  in  groundwater  and  by  promoting 
the  growth  of  indigenous  microorganisms.  Introduction  of  air  at  positive  pressure 
below  the  water  table  also  would  remove  those  chemicals  that  have  high  vapor 
pressures  (including  the  BTEX  constinients)  by  the  mechanism  of  volatilization. 

Because  biosparging  is  a  type  of  active  remediation  that  relies  on  proper  operation  of 
mechanical  and  electrical  equipment,  routine  system  operation  and  maintenance  would 
be  required.  In  addition,  implementation  of  Alternative  2  would  require  LTM  (perhaps 
for  a  period  as  long  as  Alternative  1),  and  would  probably  require  use  of  institutional 
controls,  including  restrictions  on  land  use  and  use  of  groundwater,  until  remedial 
action  objectives  had  been  achieved.  Periodic  site  reviews  also  would  be  conducted  to 
evaluate  the  extent  of  contamination  and  the  effectiveness  of  the  biosparging  system,  to 
assess  contaminant  migration  and  attenuation  through  time,  document  the  effectiveness 
of  institutional  controls  at  the  site,  and  to  reevaluate  the  need  for  additional  remedial 
actions  at  the  site. 

6.4  EVALUATION  OF  ALTERNATIVES 

This  section  provides  a  comparative  analysis  of  each  of  the  remedial  alternatives 
based  on  the  effectiveness,  implementability,  and  cost  criteria.  A  summary  of  this 
evaluation  is  presented  in  Section  6.5. 

6.4.1  Alternative  1— RNA  and  Institutional  Controls  with  Long-Term  Monitoring 

6.4. 1.1  Effectiveness 

Natural  attenuation  processes  are  known  to  be  effective  in  removing  hydrocarbon 
compounds  from  soil  and  groundwater.  Site-specific  evidence  (Section  4)  indicates  that 
attenuation  processes  are  currently  degrading  hydrocarbon  compounds  in  groundwater 
at  a  relatively  rapid  rate.  The  results  of  calculations,  conducted  to  simulate  natural 
attenuation  processes  in  the  subsurface  at  the  SS-04  site,  indicate  that  the  concentrations 
of  benzene  in  groundwater  beneath  the  site  will  probably  be  below  the  federal  MCL  of 
5  Mg/L  within  about  23  years  (Section  5).  During  this  time,  the  benzene  plume  is  not 
expected  to  migrate  more  than  100  feet  further  downgradient.  No  potential  exposure 
pathways  to  receptors  are  likely  to  be  complete,  given  reasonable  site  access 
restrictions.  RNA  is  therefore  judged  to  be  relatively  effective  in  achieving  the 
remedial  action  objectives  for  groundwater  at  the  site. 

6. 4.1.2  Technical  and  Administrative  Implementability 

Alternative  1  is  not  technically  difficult  to  implement.  Installation  of  any  additional 
LTM  wells  and  monitoring  of  groundwater  are  standard  procedures.  A  23-year 
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corrective  action/compliance  period  should  pose  few  administrative  difficulties.  In 
conjunction  with  the  LTM  plan,  long-term  management  efforts  would  be  required  to 
ensure  that  proper  sampling  procedures  are  followed.  The  LTM  plan  would  need  to 
address  the  collection  of  data  necessary  to  document  the  continued  progress  of  RNA. 
Periodic  site  reviews  should  be  conducted  to  confirm  the  adequacy  and  completeness  of 
LTM  data,  and  to  verify  the  effectiveness  of  this  remediation  approach. 

Future  land  use  within  the  plume  area  may  be  affected  if  contaminated  soil  and 
groundwater  are  left  in  place.  Any  proposed  change  in  land  use  to  other  than  an 
industrial  use,  or  any  proposed  groundwater  pumping  near  the  lateral  or  leading  edges 
of  the  dissolved  contaminant  plume,  should  be  carefully  evaluated.  Any  future 
construction  or  maintenance  activities  in  this  area  should  be  planned  to  minimize  deep 
excavations  (i.e.,  greater  than  3  feet  bgs)  in  locations  near  the  source  area,  and  to 
protect  the  network  of  long-term  monitoring  wells.  Wells  should  remain  locked  and 
protected  against  damage,  tampering,  or  vandalism.  Regulators  and  the  public  will 
have  to  be  informed  of  the  benefits  and  limitations  of  the  RNA  option,  but  educational 
programs  are  not  difficult  to  implement.  Although  there  may  be  administrative 
concerns  associated  with  long-term  enforcement  of  restrictions  on  groundwater  use,  the 
projected  23-year  corrective  action/compliance  period  should  pose  few  administrative 
difficulties. 

6.4. 1.3  Cost 


The  present-worth  cost  of  implementing  Alternative  1,  begirming  in  the  Fall  of  1998, 
is  summarized  in  Table  6.3.  Cost  estimates  assume  that  two  additional  LTM  wells 
would  be  installed;  that  groundwater  samples  would  be  collected  from  14  wells 
annually  for  a  5-year  period  and  biennially  for  a  subsequent  18-year  period.  The  total 
length  of  time  projected  for  RNA  with  LTM  to  achieve  remedial  action  objectives  is  23 
years.  Details  of  cost  estimates  are  provided  in  Appendix  F. 

TABLE  6.3 

ESTIMATED  COSTS  FOR  ALTERNATIVE  1  (RNA  with  LTM) 

mp  SITE  SS-04 

REMEDIATION  BY  NATURAL  ATTENUATION  TS 

_ LANGLEY  AFB,  VIRGINIA _ 

Capital  Costs  (rounded)  Present  Worth  Cost 


Field  Work  (Installation  of  3  Additional  LTM  Wells)  $9,000 

Operation  and  Maintenance  Costs  (rounded) 

Annual  LTM,  1998  -  2002  $68,883 

Biennial  LTM,  2003  -  2020  $58,207 

Site  Management  (23-Year  Period)  $67,633 

Total  Present  Worth  of  Alternative  1  ^  $203,724 


Based  on  an  annual  adjustment  factor  of  7  percent  (USEPA,  1993). 

Note:  Costs  assume  that  LTM  well  installations  are  completed  by  local  personnel. 
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6.4.2  Alternative  2 — Biosparging  Along  the  Axis  of  the  Benzene  Plume,  RNA,  and 
Institutional  Controls  with  Long-Term  Monitoring 

6.4.2. 1  Effectiveness 

This  alternative  is  identical  to  Alternative  1,  with  the  addition  of  14  biosparging 
points  along  the  axis  of  the  benzene  plume.  The  primary  goal  of  biosparging  would  be 
to  increase  the  DO  concentration  in  saturated  soils  and  groundwater,  providing 
additional  oxygen  to  encourage  aerobic  degradation  and  potentially  reducing  the  time 
necessary  for  benzene  concentrations  to  decline  to  below  its  federal  MCL  of  5  figlh. 
Volatilization  of  dissolved  BTEX  may  occur  as  a  result  of  biosparging;  incidental 
bio  venting  of  vadose  zone  soils  also  may  occur,  as  oxygen  injected  into  the  subsurface 
diffuses  through  soils  below  the  water  table  and  at  the  capillary  fringe.  The  reduction 
of  contamination  in  the  source  area  via  incidental  bioventing  will  reduce  the  total  mass 
of  fuel  constituents  available  to  leach  into  groundwater.  Soil  gas  flux  testing  would  be 
performed  during  startup  of  the  biosparging  system  to  assure  that  BTEX  vapors  do  not 
migrate  from  the  subsurface  at  potentially  hazardous  concentrations. 

The  potential  effectiveness  of  biosparging  at  Site  SS-04  was  simulated  conceptually 
using  the  BIOSCREEN  model  (Section  5)  by  fixing  the  concentration  of  DO  in  the 
instantaneous  reaction  model  at  12  mg/L  (saturation  limit  of  oxygen  in  water). 
Simulation  results  indicate  that  the  concentrations  of  benzene  in  groundwater  beneath 
the  site  will  probably  be  below  the  MCL  of  5  /xg/L  within  a  period  of  8  years  (Section 
5).  However,  these  calculations  assume  that  the  DO  concentration  in  groundwater 
through  the  entire  period  remains  at  12  mg/L  (i.e.,  the  biosparging  system  is  in 
operation  for  8  years).  Experience  demonstrates  that  most  potential  chemical  removal, 
using  biosparging  techniques,  occurs  during  the  first  year  of  operation;  accordingly,  for 
costing  purposes,  we  have  assumed  that  the  system  would  be  in  operation  for  a  period 
of  two  years.  Monitoring  of  conditions  in  the  subsurface  would  continue  to  be 
necessary  after  the  system  was  shut  down.  The  incremental  effectiveness  of 
biosparging  with  RNA  and  LTM,  over  un-stimulated  RNA  is  therefore  uncertain, 
although  biosparging  is  judged  to  be  relatively  effective  in  achieving  the  remedial  action 
objectives  for  groundwater  at  the  site. 

6.4.2. 2  Technical  and  Administrative  Implementability 

The  implementability  issues  described  for  Alternative  1  in  Section  6.4. 1.2  also  are 
applicable  for  Alternative  2.  Regulatory  acceptance  of  this  alternative  may  be  more 
positive  than  with  Alternative  1 ,  as  a  consequence  of  the  perceived  greater  effectiveness 
of  active  remediation  techniques. 

Alternative  2  should  not  be  difficult  to  implement  technically  or  administratively. 
The  biosparging  system  would  require  installation  of  air  sparging  points,  buried  air 
lines  manifolded  to  each  air  injection  well,  and  an  aboveground  positive-pressure  air 
injection  blower  system.  The  blower  system  would  be  housed  in  a  shed,  near  the 
former  UST  locations  and  electrical  service  would  be  obtained  from  the  Base  power 
grid.  All  equipment  required  for  the  air  sparging  system  can  be  installed  at  the  site 
with  a  minimal  degree  of  difficulty.  Trenching  for  the  air-line  installation  would  be 
restricted  to  shallow  depths  to  avoid  encountering  groundwater  in  excavations. 
Standard  mechanical  and  electrical  construction  and  equipment  would  be  used;  no 
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special  techniques  or  equipment  should  be  necessary.  All  equipment  needed  for  this 
alternative  is  commercially  available. 

In  general,  the  reliability  of  a  shallow  air  sparging  system  is  high,  and  the 
maintenance  required  is  relatively  low.  These  are  simple  mechanical  systems.  Motors 
are  sealed  and  do  not  require  lubrication;  air  filters  provide  protection  for  the  air 
blower,  and  generally  require  replacement  every  90  to  180  days. 

Because  Alternative  2  depends  on  RNA  to  remove  fuel  constituents  from 
groundwater  at  locations  distal  from  the  source  area,  administrative  implementation  of 
Alternative  2  is  approximately  the  same  as  would  be  required  if  natural  chemical 
attenuation  processes  alone  were  relied  on  to  achieve  MCLs.  As  with  Alternative  1, 
any  proposed  change  in  land  use  to  other  than  an  industrial  use,  or  any  proposed 
groundwater  pumping  near  the  lateral  or  leading  edges  of  the  dissolved  contaminant 
plume,  should  be  carefully  evaluated.  Any  fumre  construction  or  maintenance  activities 
in  this  area  should  be  planned  to  minimize  deep  excavations  (i.e.,  greater  than  3  feet 
bgs)  in  locations  near  the  source  area,  and  to  protect  the  air  sparging  system,  the 
blower,  the  underground  piping  associated  with  the  system,  and  the  network  of  long¬ 
term  monitoring  wells.  Wells  should  remain  locked  and  protected  against  damage, 
tampering,  or  vandalism.  An  eight-year  corrective  action/compliance  period  should 
pose  few  administrative  difficulties,  but  provides  little  additional  benefit  when 
compared  with  the  23-year  compliance  period  projected  for  Alternative  1 

6.4.2.3  Cost 

The  estimated  capital  and  operating  costs  of  Alternative  2  are  presented  in  Table  6.4; 
details  of  the  cost  estimates  are  provided  in  Appendix  F.  Cost  estimates  assume  that 
three  additional  LTM  wells  would  be  installed  and  that  groundwater  samples  would  be 
collected  from  14  wells  annually  for  a  8-year  period.  Additional  capital  and  long-term 
costs  are  associated  with  installation  and  operation  of  the  biosparging  system,  which  is 
assumed  to  operate  for  two  years.  The  total  length  of  time  projected  for  biosparging 
with  RNA  and  LTM  to  achieve  remedial  action  objectives  is  eight  years. 

The  total  present-worth  cost  of  Alternative  2  is  nearly  one-and-a-half  times  the 
present-worth  cost  estimated  for  Alternative  1  (RNA  with  LTM).  This  is  a 
consequence  of  the  capital  and  maintenance  costs  associated  with  the  biosparging 
system. 

6.5  RECOMMENDED  REMEDIAL  APPROACH 

Two  alternatives  have  been  evaluated  for  remediation  of  the  shallow  groundwater  at 
Site  SS-04.  Components  of  the  alternatives  evaluated  included  biosparging  along  the 
axis  of  the  benzene  plume,  RNA  with  LTM  of  groundwater,  and  institutional  controls. 
Table  6.5  summarizes  the  results  of  the  evaluation  based  upon  effectiveness, 
implementability,  and  cost  criteria. 
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TABLE  6.4 

ESTIMATED  COSTS  FOR  ALTERNATIVE  2 
(RNA  WITH  LTM  PLUS  BIOSPARGING) 

IRP  SITE  SS-04 

REMEDIATION  BY  NATURAL  ATTENUATION  TS 
_ LANGLEY  AFB,  VIRGINIA _ 

Capital  Costs  (rounded)  Present  Worth  Cost 


Field  Work  (Installation  of  3  Additional  LTM  Wells)  $9,000 

Biosparging  System  Installation  Costs  $111,800 

Operation  and  Maintenance  Costs  (rounded) 

$45,200 

Annual  O&M  for  Biosparging  Unit  (1998-1999)  $68,883 

Annual  LTM,  1998  -2005 

Site  Management  (8-Year  Period)  $35,828 

Total  Present  Worth  of  Alternative  2  $302,146 

37 — r - : - ; — T - - rzT 


Based  on  an  annual  adjustment  factor  of  7  percent  (USEPA,  1993). 

Note:  Costs  assume  that  LTM  well  installations  are  completed  by  local  personnel. 


Alternative  1  makes  maximum  use  of  natural  attenuation  mechanisms  to  reduce 
plume  migration  and  toxicity.  Alternative  2  is  projected  to  provide  a  slight  increase  in 
the  biodegradation  rate  of  benzene.  Implementation  of  Alternative  2  may  not  greatly 
reduce  the  time  frame  required  for  remediation,  but  would  require  significantly  greater 
capital  and  operation  and  maintenance  (O&M)  expenditures. 

Each  of  the  alternatives  has  implementability  concerns.  Implementation  of  either 
alternative  may  require  an  extended  period  of  LTM,  and  imposition  of  institutional 
controls  in  the  plume  area  would  be  required.  However,  if  future  LTM  results  indicate 
that  the  plume  is  either  stable  or  receding,  and  that  potential  receptor  exposure 
pathways  will  not  be  completed,  then  the  frequency  of  LTM  sampling  events  could  be 
reduced.  Alternative  2  would  probably  be  more  acceptable  to  the  public  and  regulatory 
agencies  because  it  represents  a  more  aggressive  remedial  approach. 

The  estimated  present  worth  cost  for  Alternative  2  is  substantially  higher  than  for 
Alternative  1  due  to  the  addition  of  an  engineered  biosparging  system.  Operation  and 
maintenance  of  a  biosparging  system  would  require  annual  expenditure  of  additional 
funds  during  the  operational  lifetime  of  this  system. 

On  the  basis  of  this  evaluation.  Alternative  1  (RNA  with  LTM  and  institutional 
controls)  is  recommended.  Available  data  suggest  that  the  BTEX  plume  is  declining  in 
magnitude  and  extent  at  a  relatively  rapid  rate.  The  degree  to  which  RNA  will  prevent 
further  downgradient  migration  of  the  plume  is  not  known  with  certainty,  but  will 
become  more  apparent  as  successive  LTM  sampling  events  are  completed.  As 
described  above,  if  LTM  results  demonstrate  that  the  plume  is  stable  or  receding  and 
that  potential  receptor  exposure  pathways  will  not  be  completed  in  the  fumre,  then  the 
frequency  of  LTM  could  potentially  be  reduced  (e.g.,  to  biennial  events).  Periodic 
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TABLE  6.5 

SUMMARY  OF  REMEDIAL  ALTERNATIVES  EVALUATION 
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sampling  and  analysis  of  groundwater  from  selected  wells  will  allow  the  effectiveness 
of  RNA  to  be  monitored,  and  should  enable  assessment  of  whether  additional 
engineering  controls  should  be  implemented. 
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SECTION  7 

LONG-TERM  MONITORING  PLAN 


7.1  OVERVIEW 

A  plan  for  conducting  long-term  groundwater  monitoring  was  developed  to  address 
the  requirements  of  the  preferred  remedial  alternative  for  the  Langley  AFB  SS-04  site 
(Section  6).  The  purpose  of  this  component  of  the  preferred  remedial  alternative  for  the 
site  is  to  assess  site  conditions  over  time,  so  that  the  effectiveness  of  naturally  occurring 
processes  at  reducing  contaminant  mass  and  minimizing  contaminant  migration  can  be 
assessed,  and  the  need  for  additional  remediation  can  be  periodically  re-evaluated. 

The  LTM  plan  developed  for  the  site  is  based  on  currently-available  information  and 
on  the  results  of  the  contaminant-transport  evaluation,  which  indicated  that  the 
constituent  of  primary  concern  in  groundwater  (benzene)  would  attenuate  to 
concentrations  below  potential  regulatory  standards  in  a  period  of  23  years  (Section  5). 
The  LTM  plan  therefore  assumes,  for  planning  and  budgeting  purposes,  that  monitoring 
will  continue  through  a  23-year  period.  As  RNA  proceeds  at  Site  SS-04,  the  LTM 
program  may  be  progressively  revised  through  the  monitoring  period,  as  additional 
information  becomes  available. 

The  LTM  plan  consists  of  identifying  the  locations  of  LTM  wells  and  developing  a 
groundwater  monitoring  strategy  to  accomplish  the  following  objectives: 

•  Monitor  changes  in  site  conditions,  including  concentrations  and  extent  of  fuel 
constituents  in  groundwater  through  time; 

•  Evaluate  the  degradation  rates  of  fuel  constituents,  and  assess  the  effectiveness  of 
naturally  occurring  processes  at  reducing  the  mass  of  fuel  constituents  and 
minimizing  constituent  migration; 

•  Assess  the  need  for  additional  remedial  action;  and 

•  Verify  the  predictions  of  the  analytical  contaminant  fate  and  transport  model. 

7.2  MONITORING  NETWORK  AND  SAMPLING  FREQUENCY 

The  monitoring  network  proposed  for  LTM  at  Site  SS-04  consists  of  13  monitoring 
wells,  including  11  existing  wells  and  monitoring  points  (monitoring  points  4MP-5S, 
4MP-5D,  4MP-6,  4MP-11,  4MP-13,  4MP-15,  4MP-16,  and  wells  OW-7,  P-4,  OW- 
106,  and  RW-6),  and  3  proposed,  new  monitoring  points.  Two  of  the  three  additional 
monitoring  points  would  be  installed  as  a  well  pair.  These  new  monitoring  well 
locations  are  shown  of  figure  7.1. 
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One  shallow  monitoring  point  would  be  installed  into  backfill  material  surrounding  the 
storm  sewer  line,  south  of  the  UST  site,  to  evaluate  whether  the  storm  sewer  or  backfill 
material  surrounding  the  sewer  line  is  functioning  as  a  preferential  pathway  for 
movement  of  groundwater  and  migration  of  fuel  constituents  in  the  subsurface  (Section 
3).  The  other  new  well  would  be  installed  adjacent  to  the  shallow  well,  and  would  be 
the  deeper  of  the  pair.  Both  new  wells  would  be  installed  using  Geoprobe®  methods; 
the  deeper  well  would  be  completed  at  the  depth  of  refusal  of  the  Geoprobe® 
equipment,  estimated  on  the  basis  of  previous  experience  at  the  site  to  occur  at  a  total 
depth  of  about  30  feet  bgs.  The  monitoring  locations,  proposed  to  be  sampled  for  the 
LTM  program,  are  itemized  in  Table  7.1,  together  with  the  rationale  for  inclusion  of 
each  monitoring  point/well. 

Groundwater  samples  will  be  collected  at  each  location  on  an  annual  basis  for  a 
period  of  five  years  (1998  through  2002),  to  augment  the  historical  water-quality 
database  for  the  site.  At  the  conclusion  of  the  5-year  period,  the  results  of  the  LTM 
program  will  be  evaluated;  if  the  results  indicate  that  RNA  is  achieving  the  remediation 
goals  for  the  site,  the  frequency  of  monitoring  may  be  reduced  so  that  groundwater 
samples  will  be  collected  biennially  (every  other  year)  through  the  succeeding  18-year 
period. 

Following  each  LTM  sampling  event,  the  results  of  monitoring  will  be  evaluated  to 
assess  whether  the  plume  appears  to  be  stable,  expanding,  or  contracting,  and  whether 
samples  should  be  collected  from  additional  wells  further  downgradient.  Estimates  of 
the  rate  and  direction  of  movement  of  fuel  constituents  in  groundwater  will  be 
progressively  refined  as  LTM  data  are  reviewed.  Estimates  of  the  site-specific 
degradation  rates  of  fuel  constituents  also  will  be  refined  as  new  data  are  obtained,  to 
update  contaminant  fate  and  transport  predictions.  The  actual  duration  of  monitoring, 
and  frequency  of  monitoring  events,  will  be  adjusted  based  on  a  review  of  LTM  data. 

7.3  ANALYTICAL  PROTOCOLS 

All  LTM  wells  in  the  monitoring  program  will  be  sampled,  and  the  groundwater 
samples  will  be  analyzed  to  assess  compliance  with  chemical-specific  remediation  goals 
and  to  verify  the  effectiveness  of  RNA  at  the  site.  Water-level  measurements  will  be 
collected  in  each  monitoring  well  or  monitoring  point  at  the  beginning  of  each  sampling 
event.  Groundwater  samples  from  all  wells  in  the  LTM  program  will  be  analyzed  for 
the  parameters  listed  in  Table  7.2.  Quality  assurance/quality  control  samples,  of  the 
types  listed  in  Table  7.3,  also  will  be  collected  and  analyzed  in  conjunction  with  each 
monitoring  event,  at  the  frequencies  specified  in  Table  7.2. 

7.4  REPORTING 

Monitoring  activities,  described  in  this  LTM  plan,  will  be  conducted  no  more 
frequently  than  once  per  year.  The  results  of  each  monitoring  event,  including  the 
results  of  measurement  of  groundwater  elevations  in  wells,  collection  and  chemical 
analysis  of  groundwater  samples,  and  an  evaluation  of  the  continued  effectiveness  RNA 
at  the  site,  will  be  documented  and  presented  to  AFCEE  and  the  appropriate 
agency(ies),  in  a  letter  report,  to  be  issued  within  60  days  of  completion  of  field 
activities  during  the  monitoring  event. 
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TABLE  7.1 

LONG-TERM  GROUNDWATER  MONITORING  WELLS 

IRP  SITE  SS-04 

REMEDIATION  BY  NATURAL  ATTENUATION  TS 
LANGLEY  AFB,  VIRGINIA 
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TABLE  7.2 

LONG-TERM  GROUNDWATER  AND  SURFACE  WATER  MONITORING  ANALYTICAL  PROTOCOL 

IRP  SITE  SS-04 
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TABLE  7.3 

LTM  SAMPLING  OVERVIEW  AND  QUALITY  ASSURANCE  SUMMARY 


mp  SITE  SS-04 

REMEDIATION  BY  NATURAL  ATTENUATION  TS 
LANGLEY  AFB,  VIRGINIA 


Analytical 

Parameter 

No.  of 
Samples 

No.  of 
Field/Trip 
Blanks 

No.  of 
Rinseate 
Blanks 

No.  of 
Duplicates 

No.  of 
MS/MSD 

Approximate 
No.  of 
Analyses 

BTEX 

14 

1  per  cooler 

1 

1 

1 

15 

Ferrous  Iron 

14 

0 

0 

1 

0 

15 

Methane 

14 

1  per  cooler 

0 

1 

1 

17 

Sulfate 

14 

0 

0 

1 

0 

15 

Nitrate 

14 

0 

0 

1 

1 

16 

Dissolved 

oxygen 

14 

0 
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0 

0 

14 

ORP 

14 

0 

0 

0 

0 

14 

Conductivity 

14 

0 

0 

0 

0 

14 

pH 

14 

0 

0 

0 

0 

14 

Temperatur 

14 

0 

0 

0 

14 
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7.5  SCHEDULE 


Groundwater  sampling  events  were  completed  in  November  1996  and  October  1997. 
Parsons  ES  proposes  that,  in  order  to  maintain  consistency  with  the  available  historical 
record  and  to  minimize  possible  variance  in  water-level  elevations  and  chemical 
concentrations  attributable  to  seasonal  fluctuations  in  the  groundwater  system,  LTM 
shall  commence  in  October  1998.  Subsequent  monitoring  events  also  would  be 
conducted  during  the  month  of  October,  through  the  required  period  of  monitoring. 

7.6  PERIODIC  REVIEW  OF  LTM  RESULTS 

The  results  of  the  RNA  program  at  Site  SS-04  will  be  reviewed  at  the  conclusion  of 
the  first  two-year  period,  and  biennially  thereafter,  among  representatives  of  AFCEE, 
the  sampling  contractor,  and  the  appropriate  agency (ies).  Based  on  monitoring  results, 
the  LTM  plan  may  be  revised,  as  appropriate,  in  consultation  with  the  appropriate 
agency(ies).  For  example,  if  the  results  of  monitoring,  obtained  during  the  initial  5- 
year  monitoring  period  during  which  annual  sampling  is  conducted,  demonstrate  that 
the  plume  is  receding  toward  the  source  area,  then  sampling  frequency  may  be  reduced. 
If  the  data  collected  at  any  time  during  the  monitoring  period  indicate  the  need  for 
additional  remedial  activities  at  the  site,  sampling  frequency  will  be  adjusted 
accordingly.  If  sampling  results  indicate  that  other  geochemical  parameters  within  the 
plume  (e.g.,  nitrate,  sulfate,  and  ferrous  iron  concentrations)  are  stable  over  time,  then 
the  sampling  frequency  could  be  reduced  for  these  parameters. 
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SECTION  8 

CONCLUSIONS  AND  RECOMMENDATIONS 

This  report  presents  the  results  of  a  TS  conducted  to 
natural  attenuation  for  remediation  «/ BTEX^ontammat^  groundwater^^^  vfrrida  Iti 
04  f formerly  the  location  of  a  tank  farm  containing  USTs),  Langley  AFB,  g  * 
lir  to  evlate  the  possible  future  migration  and  fate  of  BTEX  constituents  dissolved 
in  groundwater,  the  fate  and  transport  of  dissolved  be^ene  was  simulated  using  the 
scrfening-level  model  BIOSCREEN.  Soil  and  groundwater  samples  were  collected 
from  thl  site  and  analyzed  to  obtain  the  information  necessary  for  the  transport 
evaluation  and  RNA  demonstration.  Physical  and  chemical  data  collected  under  this 
program  were  supplemented  (where  necessary)  with  data  collected  during  previous  site 
characterization  investigations  and  monitoring  events. 

Several  lines  of  chemical  and  geochemical  evidence  indicate  that  fuel  hydrocarbons 
including  the  BTEX  constituents,  are  undergoing  biodegradation  within  and 
downgradient  from  the  source  area  at  Site  SS-04.  Potential  electron  acceptors 
including  nitrate,  ferric  iron,  carbon  dioxide  (methanogenesis)  and  suRate  are  available 
at  concentrations  sufficient  to  facilitate  microbial  consumption  of  fuel  hydrocarbons. 

The  predictive  model  was  developed  using  site-specific  geologic,  hydrologic,  and 
laboratory  analytical  data,  and  conservative  assumptions  about  governing  physical  and 
chemical  processes,  to  predict  the  future  extent  and  concentrations  of  dissolved 
constituents  by  simulating  the  combined  effects  of  advection,  dispersion,  adso^tion 
and  biodegradation.  The  results  of  simulations  indicate  that  benzene  will  probably  no 
migrate  in  groundwater  further  than  about  100  feet  from  the  source  area,  m  the  vtoinity 
of  the  abandoned  USTs.  This  prediction  correlates  well  to  the  results  of  histone 
groundwater  monitoring,  which  demonstrate  that  a  significant  reduction  in  plume  extent 
Ind  decreases  in  the  concentrations  of  BTEX  constituents  in  the  source  area  have 
occurred  in  the  year  between  November  1996  and  October  1997.  Under  the  most  hkely 
conditions,  concentrations  of  benzene  in  the  source  area  will  decline  to  below  its  MCL, 
as  a  consequence  of  natural  processes,  in  a  period  of  about  23  years. 

The  sensitivity  analysis  indicated  that  the  selected  model  input  parameters  were 
reasonable,  and  the  model  predictions  are  believed  to  be  useful  approximations  that  can 
be  used  to  assist  in  selecting  an  appropriate  remedial  approach. 

Following  a  screening  of  technologies  and  process  options,  two  alternatives  were 
retained  for  further  evaluation.  Remedial  Alternative  1  incorporates  RNA  and 
institutional  controls  with  long-term  groundwater  monitoring.  Alternative  2  retains  all 
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the  elements  of  Alternative  1  and  includes  biosparging  along  the  axis  of  the  BTEX 
plume  near  the  source  area. 

torif  btosSng  te  implemented  at  Site  SS-04,  the  eoneentrat  ons  of  bemene  m 
g  “indwam?‘Sa*  the  site  will  probably  be  below  its  MCL  withm  a  pertod  of  8 

years. 

Imnlementation  of  Alternative  1  (RNA,  institutional  controls,  and  LTM)  js 
recommended  because  Alternative  1  will  probably  be  nearly  as  effective  as  Altern 
2  in  removing  BTEX  constituents  from  groundwater,  and  stains  a  significant  cost 
advantage  Available  data  indicate  that  the  magnitude  and  extent  of  the  BTEX  plume  is 
deSns  ^sV  sLhwest,  and  south  (downgradient)  of  the  source  area  Although 
g^Se^reneafe  Langky  AFB  is  not  currently  used  as  a  source  of  potable  water, 
Ldel  results  suggest  that  drinking-water  standards  may  be  met  in  the  source  area  by 
the  vear  2020  Periodic  sampling  and  analysis  of  groundwater  at  the  site  will  enab  e 

L  Lntinued  effectiveness  of  RNA  to  be  evduated,  and  ^  ^ 

additional  remedial  measures  should  be  considered  or  implemented.  If  the  results  ot 
LTM  through  time  demonstrate  that  the  plume  continues  to  recede,  then  the  frequency 
of  LTM  could  potentially  be  reduced. 
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DATA  FROM  PREVIOUS  INVESTIGATIONS 


022/729691/LANGLEY/l  .DOC 


DATA  FROM  HAZARDOUS  MATERIALS  TECHNICAL  CENTER,  1987 
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Phase 


Table  1-2. 


Results  of  Analyses  of  Groundwater 
in  the  Vicinity  of  Site  4,  Langley 
July  1984. 


Samples  Collected 
AFB,  Virginia, 


Well  Muwber/VAJt  Savoie 


Parameter 

S-4A* 

16039 

S-4A* 

16032 

S-4B 

16036 

S-4C 

16035 

S-4D 

16033 

S-4H 

16037 

S-4F 

16038 

S*  4G 
16040 

S-4H 

16031 

16034 

J 

p« 

7.2 

MA 

6.2 

7.7 

6.9 

7.0 

6.9 

7.3 

7.3 

7.1  . 

Sp.  cond.  @25 •C.  umhos/cm 

250 

NA 

440 

425 

770 

690 

575 

450 

485 

450  . ' 

Lead,  ng/1 

<0.02 

<0.02 

<0,02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

Oil  and  grease,  mg/1 

<0.1 

<0.1 

0.2 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

Benzene,  ug/l 

0.5 

17. 5t 

6,180t 

99. 4t 

0.2 

19.** 

428** 

0.2 

7.4** 

<0.2 

Toluene,  ug/l 

1.4 

3.3 

6.700t 

4.1 

<0.2 

1.8** 

122** 

<0.2 

3.6tt 

<0.2 

o-xyltne,  ug/l 

2.1 

5.7 

l,660t 

a.9t 

<0.2 

0.9** 
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3.0** 
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»-Xylene,  ug/l 
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<10 
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<0.2 

121** 
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1.5** 

<0.2 

p-xylene,  ug/l 

<0.2 

1.2 

4,190t 

75. 6f 
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<0.2 

2.8** 

<0.2 

Bthyl  benzene,  ug/l 

<0.2 

<0.2 

l.020t 

<0.2 

<0.2 

<0.2 

16.2** 

<0.2 

0,6** 

<0.2 

Free-floating  fuel,  ft 

MD 

MD 

to. 9 

to.i 

lO.l 

MD 

tl.5 

MD 

MO 

MO 

Field  duplicate  sasples. 

Chromatographic  difficulties  on  the  second  column  precluded  confirmation. 

Confirmed  by  second  GC  column.  Confirmation  samples  for  wells  S*  4E,  S-4F.  and  S-4H  were  collected  July  16,  1984. 
Mot  o^erved  on  second  column. 


NA  *  Mot  analyzed. 

ND  «  Mo  free-floating  fuel  product  detected. 

Mote  1:  Second  column  was  used  If  benzene  exceeded  0.7  ug/l  or  If  other  volatile  aromatics  exceeded  10  ug/l  (OEHL.  1984) 
Mote  2:  All  wells  were  sampled  July  3,  1984.  Five  VOA  samples  were  broken  In  shipment  to  LLI.  The  replacement  samples 
were  collected  July  16.  1984. 
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OW-104 


government  services  division 


LAW  ENVIRONMENTAL,  INC. 

GOVERNMENT  SERVICES  DIVISION 

TEST  BORING  RECORD 


ORING  NUMBER  . 

uOB  NUMBER  _ 

DATE  STARTED  _ 
DATE  COMPLETED 


OW-107 

11-0546 

5-9-90 

5-9-90 


DRILLED  BY  . 
LOGGED  BY  . 
CHECKED  BY 


LAW  ENGR./NORFOLK 

_ ASM _ 

RDM 


REMARKS; 


PAGE  1 


CASING  DIAMETER;  2“  PVC 
RISER;  2.5’ RISER 
SCREEN;  10’ 
HANDAUGEREDT011’ 


ELEV.  DEPTH 
IN  IN 
FEET  FEET 


DESCRIPTION 


MONITORING  WELL  SYM-  LAB 
CONSTRUCTION  BOLS  TESTS 


SPT 

N 

VALUE 


Organic  firm  sandy  SILT  with  shell  fragments 
(Yoridown  Rjrmation)  (SM) 


Same  as  above  -  gray  Yorktown  Formation  (SM) 


4.45  12.5 


Boring  Terminated  at  12.5’ 


BORING  NUMBER  . 

JOB  NUMBER  _ 

DATE  STARTED  __ 
DATE  COMPLETED 


LAW  ENVIRONMENTAL,  INC. 

GOVERNMENT  SERVICES  DIVISION 

TEST  BORING  RECORD 


SB-14-1 

11-0546 

5-8-90 

5-8-90 


DRILLED  BY  . 
LOGGED  BY  . 
CHECKED  BY 


LAW  ENGR./NORFOLK 

_ ASM _ 

RDM 


Augered  to  5.0  feet 


ELEV.  DEPTH 
IN  IN 
FEET  FEET 


DESCRIPTKDN 


Topsoil  fine  brown  silty  organic  SOIL  with  some  gravel 
(no  odor)  (Pf) 


MONITORING  WELL  SYM-  LAB  SJ!''’ 


CONSTRUCTION  BOLS  TESTS 


VALU! 


(Slight  fuel  odor) 

Dark  brown  to  black  Silty  SAND  (SM) 


(Wet  sample) 

Black  silty  soil 

(Noticeable  but  slight  fuel  odor  no  free  product)  (SM) 


Boring  Terminated  at  5.0* 


LAW  ENVIRONMENTAL,  INC. 

GOVERNMENT  SERVICES  DIVISION 

TEST  BORING  RECORD 


f 


BORING  NUMBER 
JOB  NUMBER  _ 


SB-14-2 


11-0546 


DATE  STARTED 


5-9-90 


5-9-90 


DATE  COMPLETED  - 

DRILLED  BY  LAW  ENGR./NORFOLK 

LOGGED  BY  _ ASM - 

CHECKED  BY  RDM 


REMARKS: 


PAGE  1  OF_L 


Hand  Augered  to  5.0  feet 


ELEV. 

IN 

FEET 


DEPTH 

IN 

FEET 


DESCRIPTION 


MONITORING  WELL 
CONSTRUCTION 


rr 


SYM¬ 

BOLS 


LAB 

TESTS 


SPT 

N 

VALUE 


0.0 


Clayey  SILT  (strong  fuel  odor  all  the  way  down  to  the 


LAW  ENVIRONMENTAL,  INC. 

GOVERNMENT  SERVICES  DIVISION 

TEST  BORING  RECORD 


boring  number  . 

JOB  NUMBER  _ 

DATE  STARTED  _ 
DATE  COMPLETED 

DRILLED  BY  _ _ L 

LOGGED  BY  _ 

CHECKED  BY _ 


SB-14-3 _ 

11-0546 _ 

_ 5-8-90 _ 

D  5-8-90 _ 

LAW  ENGR./NORFOLK 

_ ASM _ 

RDM _ 


Augered  to  6.0  feet 


ELEV. 

DEPTH 

IN 

IN 

FEET 

FEET 

description 


Brown  silty  SAND  (no  odor)  (SM) 


MONITORING  WELL  SYM-  LAB 
CONSTRUCTION  BOLS  TESTS 


Brown-gray  clayey  sifty  SAND  (no  odor)  (SC) 


SAB  (no  odor) 


(Strong  fuel  odors) 


(Strong  fuel  odors) 


(Strong  fuel  odors) 


Boring  Terminated  at  6.0' 


LAW  ENVIRONMENTAL,  INC. 

GOVERNMENT  SERVICES  DIVISION 

TEST  BORING  RECORD 


BORING  NUMBER  . 

JOB  NUMBER  _ 

DATE  STARTED  _ 
DATE  COMPLETED 

DRILLED  BY  _ L 

LOGGED  BY  _ 

CHECKED  BY _ 


SB-14-4 

11-0546 

_ 5-8-90 _ 

D  5-8-90 _ 

LAW  ENGR./NORFOLK 

_ ASM _ 

RDM  _ 


REMARKS; 

PAGE  _i_  OF  _1_ 

Hand  Augered  to  6.0  feet 

DESCRIPTION 


SYM- 

UB 

BOLS 

TESTS 

SPT 

N 

VALUE 


Topsoil 

Light  gray  tan  very  fine  silty  SAND  (no  odor)  (SM) 


(no  odor) 


(no  odor) 


(no  odor) 


(no  odor) 


(no  odor)  (wet) 


Boring  Terminated  at  6.0' 


LAW  ENVIRONMENTAL,  INC. 

GOVERNMENT  SERVICES  DIVISION 

TEST  BORING  RECORD 


BORING  NUMBER  . 

JOB  NUMBER  _ 

DATE  STARTED  _ 
DATE  COMPLETED 

DRILLED  BY  _ L 

LOGGED  BY  _ 

CHECKED  BY  _ 


SB-14-5 

_ 11-0546 

_ 5-9-90 _ 

D  5-9-90 _ 

LAW  ENGR./NORFOLK 

_ ASM _ 

RDM 


ELEV. 

DEPTH 

IN 

IN 

FEET 

FEET 

DESCRIPTION 


CONSTRUCTION 


SYM- 

LAB 

BOLS 

TESTS 

SPT 

N 

VALU 


•0  I  6"  of  ASPHALT 


Clay  SILT  with  gravel  (rx3  odor)  (SC) 


(Strong  fuel  odor  at  4.0  feet) 
Dari(  clayey  SILT 


Boring  Terminated  at  5.0* 


r  1 


APPENDIX  D 

MONITORING  WELL  DEVELOPMENT  RECORDS 


MONITORING  WELT.S 

OW-102 

OW-103 

OW-104 

OW-105 

OW-106 

OW-107 


r  1 


k  A 


type  II  MONITORING  WELL  INSTALLATION  DIAGRAM 


LAW  ENVIRONMENTAL,  INC. 

GOVERNMENT  SERVICES  DIVISION 
KENNESAW,  GEORGIA 


JOB  NAM^ _ 

WELL  NO - £ 

DATE - 5:£ 

WELL  LOCATION. 


LANGLEY  AFB  •  IRP-4 

J2 _  JOB  NO 

_ TIME 


GROUND  SURFACE  ELEVATION — 

TOP  OF  SCREEN  ELEVATION - 

REFERENCE  POINT  ELEVATION — 

TYPE  SAND  SlUCA  SAND 

SAND  PACK  MANUFACTURER^. 


_ i^PAnATlON  20/40  _ 
FQSTER-mXlANA 


SCREEN  MATERIAI - 

MANUFACTURER _ 

RISER  MATERIAL _ 

MANUFACTURER _ 

RISER  DIAMETER _ 

DRILLING  TECHNIQUE  _ 
AUGER  SIZE  AND  TYPE. 


_ PVC _ 

BRAINARD  KILMAN 

PVC _ 

BRAINARD  KILMAN 

2.0-  ID _ 

POWER  AUGER 
3  3/4"  ID;  8"  OP 


BENTONITE  TYPE  _ 

MANUFACTURER  _ 

cemeNt  type _ 

MANUFACTURER  _ 

BOREHOLE  DIAMETER, 


POWDER 

QUIK-GEL 

PORTLAND  CEMENT 


SCREEN  DIAMETER  ^.g" _ SLOT  SIZE _ - 

LAW  ENVIRONMENTAL.  INC. 

FIELD  REPRESENTATIVE  A.S.  MeDOWELL _ 

DRILLING  CONTRACTOR  LAW  ENGINEERING/NORFOLK 


A.S.  MeDOWELL 


AMOUNT  BENTONITE  USED _ -W  Ibt. 

AMOUNT  CEMENT  USED _ H/A  _ 

AMOUNT  SAND  USED _ -200  Ibf.. 

STATIC  WATER  DEPTH  (after  dev.) - 


(NOT  TO  SCALE) 


WELL  PROTECTOR, 


LOCKABLE  COVER 


GROUND  SURFACE- 


DIMENSIONS  OF 
CONCRETE  PAD  • 


DEPTH  TO  TOP  OF 
BENTONITE  SEAL- 

1.0* 

DEPTH  TO  TOP  OF 
GRANULAR  MATERIAL 

2.0* 


123 

BENTONITE 


GRANULAR  BACKFILL 


LENGTH  OF 
SOLID  RISER 


LENGTH  OF 
SCREEN 

10.0* 


TOTAL  DEPTH 
OF  WELL 


STABILIZED  WATER 
LEVEL  4.33  FEET 
GSL 


MEASURED  ON 
5-11-90 


INSTALLED  BY:_ 
DISCREPANCIES:. 


INSTALLATION  OBSERVED  BY: 


TYPE  II  MONITORING  WELL  INSTALLATION  DIAGRAM 


JOB  NAMB_ 

LANGLEY  AFB  •  IRP-4 

J 

UW  ENVIRONMENTAL,  INC. 

WELL  NO.  _ 

OW-106  trip  NO  11-0S46 

1  r  r 

GOVERNMENT  SERVICES  DIVISION 

DATE 

S-9-9Q _ TIME 

1 

KENNESAW.  GEORGIA 

WELL  LOCATION  JUST  NORTH  OF  BLDG  #760 

GROUND  SURFACE  ELEVAT10N__ 

8.92 

TOP  OF  SnRFFN  FLEVATION 

6.42 

RFFFRFNCE  POINT  ELEVATION 

TYPE  SAND  PACK  SlUCA  SANP 

GRADATION  20/40 

SAND  PACK  MANUFACTURER _ 

roSTER-DIXIANA 

SCREEN  MATERIAL . . 

PVC 

MANUFACTURER _ BRAINARD  KILMAN 

RISER  MATERIAL _ PVC _ 


MANUFACTURER _ BRAINARD  KILMAN 

RISER  DIAMETER _ 2  0"  IP _ 

DRILLING  TECHNIQUE _ POWER  AUGER 

AUGER  SIZE  AND  TYPE _ 3  3/4"  ID;  8"  OP 


BENTONITE  TYPE 

POWDER 

MANUFACTURER 

QUIK-GEL 

CEMENT  TYPE  PORTLAND  CEMENT 

MANUFACTURER 

NA 

BOREHOLE  DIAMETER . 

8.0- 

SCREEN  DIAMETER  2.0” 

_SLOTS17F  0.02“ 

LAW  ENVIRONMENTAL  INC. 
FIELD  REPRESENTATIVE  _ 

A.S.  McDOWELL 

DRILLING  CONTRACTOR  LAW  ENGINEERING/NORFOLK 

AA40UNT  BENTONITE  USED _ 

.  -50  lb*. 

AMOUNT  CEMENT  USED _ 

N/A 

AMOUNT  SAND  USED 

-200  lb« 

STATIC  WATER  DEPTH  (afterdav.)— — ilZJISfil 


(NOT  TO  SCALE) 


type  II  MONITORING  WELL  INSTALLATION  DIAGRAM 


LAW  ENVIRONMENTAL,  INC. 

government  services  division 

KENNESAW.  GEORGIA 


JOB  NAMB _ 

WELL  NO _ £ 

DATE - 5d 

WELL  LOCATION 


LANGLEY  AFB  •  IRP-4 

25 _ JOB  NO 

_ TIME 

SOUTHWEST  OF  BLDG  <763 


GROUND  SURFACE  ELEVATION_ 

TOP  OF  SCREEN  ELEVATION - 

REFERENCE  POINT  ELEVAT10N_ 

TYPE  SAND  PAr.K-  SILICA  SANC 
SAND  PACK  MANUFACTURER^ 


_  GR  AD  ation_S2£22_ 

POSTER-DIXIANA 


SCREEN  MATERIAL  _ _ 

MANUFACTURER _ 

RISER  MATERIAL _ 

MANUFACTURER _ 

RISER  DIAMETER _ 

DRILLING  TECHNIOUE  __ 
AUGER  SIZE  AND  TYPE. 


_ PVC _ 

BRAINARD  KILMAN 

PVC _ 

BRAINARD  KILMAN 

2.0"  ID _ 

POWER  AUGER 
3  3/4“  ID:  8"  00 


BENTONITE  TYPE  _ 

MANUFACTURER  _ 

CEMENT  TYPE _ 

MANUFACTURER _ 

BOREHOLE  DIAMETER. 


POWDER 

QUIK^GEL 

PORTLAND  CEMENT 


SCREEN  DIAMETER  Z.g" _ SLOT  gi7P  O.Or’ _ 

LAW  ENVIRONMENTAL  INC. 

FIELD  REPRESENTATIVE  A.S.  MeDOWELL 

DRILLING  CONTRACTOR  LAW  gNGINEERING/NORFOLK. 


A.S.  MeDOWELL 


AMOUNT  BENTONITE  USED _ 

AMOUNT  CEMENT  USED _ 

AMOUNT  SAND  USED _ 

STATIC  WATER  DEPTH  (after  dev.) . 


-50  Ibe. 


-200  Ibe 


7.4V  rroB) 


(NOT  TO  SCALE) 


WELL  PROTECTOR, 


LOCKABLE  COVER 


GROUND  SURFACE- 


DIMENSIONS  OF 
CONCRETE  PAD  • 

yx2’ 


DEPTH  TO  TOP  OF 
BENTONITE  SEAL- 

I.O* 


DEPTH  TO  TOP  OF 
GRANULAR  MATERIAL 


GROUT 

BENTONITE 


RISER 


SCREEN 


MB  GRANULAR  BACKFILL 


TOTAL  DEPTH 
OF  WELL 


STABILIZED  WATER 
LEVEL  7.41  feet 
GSL 


MEASURED  ON 
5.11-90 


INSTALLED  BY:— 
DISCREPANCIES: 


INSTALLATION  OBSERVED  BY: 


type  li  MONITORING  WELL  INSTALLATION  DIAGRAM 


LAW  ENVIRONMENTAL,  INC. 


JOB  NAMB_ 
WELL  NO.  - 


UNGLEYAFB  •  IRP-4 


QW.104 


JOB  NO _ 


WPLL  LOCATION 

SOUTH  OF  BLDG  1763 

- 1 

1  ,  . . 

8.83 

BENTONITE  TYPE  _ 

POWDER 

GROUND  SURFACE  ELEYA I  lUN^— . 

-  MANUFACTURER  _ 

QUIK-GEL 

TOP  OF  SCREEN  ELEVATION 

6.33 

-  CFMFMTTYPP 

PORTLAND  CEMENT 

DTMfsJT  PI  PV/ATION 

MANUFACTURER  _ 

_ tlA _ 

ntrtncNWc  r^liN  1  CL^vm  i  iwrt 

TVDc  cAKjn  SfLlCA  SAND 

M/40  BOREHOLE  DIAMETER 

8.0- 

SAND  PACK  MANUFACTURER _ 

FOSTEfl-DIXlANA 

_  SCREEN  DIAMETER  __ 

2.0"  SlOTSirP  0.02" 

PVC 


MANUFACTURER 

BRAINARD  KILMAN 

RI.qPR  MATFRIAI 

PVC 

MANUFACTURER 

BRAINARD  KILMAN 

RIRPP  niAMPTPn 

2.0"  ID 

DRILLING  TECHNIQUE _ 

POWER  AUGER 

AUGER  SIZE  AND  TYPE__ 

3  3/4"  ID:  8"  00 

A.S.  McDowell 


LAW  ENVIRONMENTAL,  INC. 

FIELD  REPRESENTATIVE  _ 

DRILLING  cnNTPAnTnP  UW  ENGINEERING/NORFOLK 

AMOUNT  BENTONITE  USED _ -50  lb«. _ 

AMOUNT  CEMENT  USED _ WA _ 

AMOUNT  SAND  USED _ 


-200  lb« 


STATIC  WATER  DEPTH  (after  dev.). 


5.sr 


(NOT  TO  SCALE) 


WELL  PROTECTOR 


DIMENSIONS  OF 
CONCRETE  PAD 

2*X2* 


DEPTH  TO  TOP  OF 
BENTONITE  SEAL- 
1.0' 


DEPTH  TO  TOP  OF 
GRANULAR  MATERIAL 

2.0* 


RISER 


SCREEN 


GROUT 
BENTONITE 
GRANULAR  BACKFILL 


CAP 


LOCKABLE  COVER 


GROUND  SURFACE 


z 


LENGTH  OF 
SOLID  RISER 

_ 


4 


LENGTH  OF 
SCREEN 
lO.O* 


LENGTH  OF  TAIL 
PIPE  0 


TOTAL  DEPTH 
OF  WELL 


STABILIZED  WATER 
LEVEL  _5i2_  FEET 
GSL 


MEASURED  ON 
$>11«90 


INSTALLED  BY:— 
DISCREPANCIES:. 


INSTALLATION  OBSERVED  BY: 


ASM 


(NOT  TO  SCALE) 


WELL  PROTECTOR 


LOCKABLE  COVER 


GROUND  SURFACE 


DIMENSIONS  OF 
CONCRETE  PAD  ■ 

2*»r 


DEPTH  TO  TOP  OF 
BEI^ONITE  SEAL- 


DEPTH  TO  TOP  OF 
GRANULAR  MATERIAL 


GROUT 
BENTONITE 
GRANULAR  BACKFILL 


RISER 


SCREEN 


LENGTH  OF 
SOLID  RISER 


LENGTH  OF 
SCREEN 


TOTAL  DEPTH 
OF  WELL 


STABILIZED  WATER 
LEVEL  4,32  FEET 
GSL 


MEASURED  ON 
5-10-90 


INSTALLED  BY: - 

DISCREPANCIES: _ 


INSTALLATION  OBSERVED  BY:. 


TYPE  II  MONITORING  WELL  INSTALLATION  DIAGRAM 


LAW  ENVIRONMENTAL,  INC. 

GOVERNMENT  SERVICES  DIVISION 
KENNESAW,  GEORGIA 


JOB  NAM^ 
WELL  NO.  . 
DATE _ 


LANGLEY  AFB  -  IRP-4 


QW.IQg 


-5:5-90 


JOB  NO. 
.  TIME — 


WELL  LOCATION  PARKING  LOT  EAST  OF  BLDG  »763 


GROUND  SURFACE  ELEVATION. 
TOP  OF  SCREEN  ELEVATION _ 


6.97 


4.47 


BENTONITE  TYPE  _ 
MANUFACTURER 

CEMENT TYPE, 


POWDER 


QUIK.GEL 


PORTLAND  CEMENT 


BPPPRPNinP  POINT  FI  FVATION, 

MANUFACTURER  _ 

.  NA 

TYPF  PAWn  PAOK  SILICA  SAND  ORAnATlON  20/40 

BOREHOLE  DIAMETER 

8.0" 

SAND  PACK  MANUFACTURER  FOSTER-DIXIANA 

SCREEN  DIAMETER  2.0" 

SIOTRI7F  0.02" 

SCRFFN  MATFRIAl 

PVC 

LAW  ENVIRONMENTAL  INC. 

A.S.  McDowell 

MANUFACTURER 

BRAINARO  KILMAN 

FIELD  REPRESENTATIVE  _ 

RISER  MATERIAL 

PVC 

DRILLING  CONTRACTOR  J-AW  ENGINEERING/NORFOLK 

MANUFACTURER 

BRAINARD  KILMAN 

AMOUNT  BENTONITE  USED  ,  , 

-50  Ibe. 

RISER  DIAMF-n=R  _ 

2.0-  ID 

AMOUNT  CEMENT  USED  . 

N/A 

DRILLING  TECHNIQUE _ 

POWER  AUGER 

AMOUNT  SAND  USED 

-200  Ibe 

AUGER  SIZE  AND  TYPE_ 

3  3/4"  ID:  8-00 

,  STATIC  WATER  DEPTH  (atter  dev.) 

4.19*  TOB 

DIMENSIONS  OP 
CONCRETE  PAD 

rxr 


DEPTH  TO  TOP  OF 
BENTONITE  SEAL- 
1.0* 

DEPTH  TO  TOP  OF 
GRANULAR  MATERIAL 

2.0' 


RISER 


SCREEN 


GROUT 
BENTONITE 
GRANULAR  BACKFILL 


CAP 


LENGTH  OF 
SOLID  RISER 

_ 


LENGTH  OF 
SCREEN 


•~T-  LENGTH  OF  TAIL 
PIPE  0 


TOTAL  DEPTH 
OF  WELL 

12.y 


STABILIZED  WATER 
LEVEL  4.19  FFPT 
GSL 


MEASURED  ON 
5-10-90 


QA/QC 


INSTAaED  BY:_ 
DISCREPANCIES:. 


tr 


INSTALLATION  OBSERVED  RY-  ASM 


APFEKDIZ  C 


MONITORING  WELL  INSTALLATION  RECORDS 


OW-102 

OW-103 

OW-104 

OW-105 

OW-106 

OW-107 


r  ^ 


^  A 


LAW  ENVIRONMENTAL,  INC. 

GOVERNMENT  SERVICES  DIVISION 

TEST  BORING  RECORD 


boring  number  . 

JOB  NUMBER  _ 

DATE  STARTED  _ 
DATE  COMPLETED 

DRILLED  BY  _ L 

LOGGED  BY  _ 

CHECKED  BY  _ 


SB-14-6 

11-0546 

_ 5-9-90 _ 

D  5-9-90 _ 

LAW  ENGR./NORFOLK 

_ ASM _ 

RDM  _ 


REMARKS: 


PAGE  1  OF 


Hand  Augered  to  6.0  feet 


ELEV.  DEPTH 
IN  IN 
FEET  FEET 


DESCRIPTION 


CONSTRUCTION 


SYM- 

LAB 

BOLS 

TESTS 

SPT 

N 

VALUE 


Topsoil  -  fine  gray  SILT  and  dark  organic  SOIL 


Orange  -  brown  clayey  SILT  (no  odor)  (SC) 


(no  odor) 


(no  odor) 


(no  odor) 


(no  odor) 


Boring  Terminated  at  6.0’ 


LAW  ENVIRONMENTAL,  INC. 

GOVERNMENT  SERVICES  DIVISION 

TEST  BORING  RECORD 


BORING  NUMBER  _ SB-l4-5_ 

JOB  NUMBER  _ _ 1 1  -0546_ 

DATE  STARTED  _ 5-9-90 

DATE  COMPLETED  5-9-90  _ 


REMARKS: 


PAGE  1  OF 


Hand  Augered  to  5.0  feet 


DRILLED  BY 
LOGGED  BY 
CHECKED  BY 


LAW  ENGR./NORFOLK 

_ ASM _ 

RDM 


ELEV. 

DEPTH 

IN 

IN 

FEET 

FEET 

0.0 

0.5 

DESCRIPTION 


MONITORING  WELL  SYM- 
CONSTRUCTKDN  BOLS 


LAB  SPT 
T^TS  N 


6"  of  ASPHALT 


Clay  SILT  with  gravel  (no  odor)  (SC) 


(Strong  fuel  odor  at  4.0  feet) 
Dark  clayey  SILT 


Boring  Terminated  at  5.0' 


LAW  ENVIRONMENTAL,  INC. 

GOVERNMENT  SERVICES  DIVISION 

TEST  BORING  RECORD 


BORING  NUMBER  . 

JOB  NUMBER  _ 

DATE  STARTED  _ 
DATE  COMPLETED 

DRILLED  BY  _ L 

LOGGED  BY  _ 

CHECKED  BY _ 


SB-14-4 

_ 11-0546 _ 

_ 5-8-90 _ 

D  5-8-90 _ 

LAW  ENGR./NORFOLK 

_ ASM _ 

RDM _ 


REMARKS: 


PAGE  1  OF 


Hand  Augered  to  6.0  feel 


DESCRIPTION 


Topsoil 

Light  gray  tan  very  fine  siKy  SAND  (no  odor)  (SM) 


MONITORING  WELL 
CONSTRUCTION 


SYM- 

LAB 

BOLS 

TESTS 

SPT 

N 

VALUE 


(no  odor) 


(rw  odor) 


(no  odor) 


(no  odor) 


(rxjodor)  (wet) 


Boring  Terminated  at  6.0* 


=  ^  law  environmental,  INC. 

L__— J  GOVERNMENT  SERVICES  DIVISION 


JOB  NAME. 
BY _ 


LANGLEY  AFB.  IRP  SITE  4 


JOB  No. 


11-0546 


RDM 


DATE 


5-9-90 


SHEET  1 


WELL  DEVELOPMENT  DATA 


1.  Well  No.. 


OW-102 


2.  Date  of  installation  : . 


5-8-90 


3.  Date  of  Development ; , 


5-9-90 


4.  Static  Water  Level :  Before  Development . 


4.19 


_ ft.:  24  Hours  After . 

NONE  USED  Gal. 

6.  Ouantity  of  Standing  Water  in  Well  and  Annulus  Before  Development _ 7 _ 


5.  Quantity  of  Water  Loss  During  Drilling,  If  Used . 


7.  Specific  Conductance  (umhos/cm) 
Temperature  (c®) 
pH  (s.u.) 


Start 

610 


During 

610  615 


23 


22 


6.6 


6.7 


6.6 


12.5 


ft. 


OF  1 


4.19 


Gal. 


End 

610 


22 


6.7 


8.  Depth  From  Top  of  Well  Casing  to  Bottom  of  Well _ 

9.  Screen  Length  10-0 _ ft. 

1 0.  Depth  to  Top  of  Sediment :  Before  Development  ft.;  After  Development  12J 


1 1 .  Physical  Character  of  Water :  REASONABLY  CLEAR 


ft. 


12.  Type  and  Size  of  Well  Development  Equipment :  2"  DIA.  COMPRESSED  AIR  PUMP  fOED) 


13.  Description  of  Surge  Technique,  If  Used  :  SURGE  BLOCK 


1 4.  Height  of  Well  Casing  Above  Ground  Surface : _ ? _ ft. 

1 5.  Quantity  of  Water  Removed  : _ 55 _ Gal.  Time  for  Removal : _ 2/0 _ Hr7Mir 

1 6. 1  -Liter  Water  Sample  Collected  : _ 0830 _ (Time) 

17.  Turbidity  in  Nephelometric  Units _ K _ NTUs 

*0«v9topm«rrt  CondMons :  1)  W«l  Wittr  it  RaaMnatiy  ClMT 

2)  S«dkn«nt  ThidMBS  5%  of  Sen  on  lJlng1^ 

3)  Romoval  of  5  Woi  Votumoo.  Induding  Saturaiod  Rtef  AmukJt 

4)  Stabilization  of  Spodfle  Conductanco  and  Warn  Tomporaturo 


r  =  LAW  ENVIRONMENTAL,  INC. 

-?  GOVERNMENT  SERVICES  DIVISION 


JOB  NAME. 
BY _ 


LANGLEY  APB.  IRP  StTE  4 


JOB  No. 


11-0546 


ROM 


DATE 


5-9-90 


SHEET  1 


WELL  DEVELOPMENT  DATA 


1.  Well  No. 


OW-103 


2.  Date  of  Installation  : . 


5-9-90 


3.  Date  of  Development : . 


5-9-90 


4.  Static  Water  Level :  Before  Devekspment . 


5.  Quantity  of  Water  Loss  During  Drilling,  If  Used . 


^>32 _ ft.:  24  Hours  After . 

NONE  USED  Gal. 

7 


6.  Quantity  of  Standing  Water  in  Well  and  Annulus  Before  Development _ 

Start  During 

7.  Specific  Conductartce  (umhos/cm)  600  610  615 

Temperature  (c*)  ^  ^ 

pH  (s.u.)  6.4  6.7  6.7 


12.5 


.ft. 


OF  1 


4.32 


Gal. 


End 

620 


22 


6.7 


8.  Depth  From  Top  of  Well  Casing  to  Bottom  of  Well _ 

9.  Screen  Length  fO-0 _ ft. 

10.  Depth  to  Top  of  Sediment :  Before  Development  f2.5  ft.;  After  Development  12.5 


1 1 .  Physical  Character  of  Water :  REASONABLY  CLEAR 


12.  Type  and  Size  of  Well  Development  Equipment :  2**  DIA.  COMPRESSED  AIR  PUMP  (QED) 


13.  Description  of  Surge  Technique,  If  Used  :  SURGE  BLOCK 


14.  Height  of  Well  Casing  Above  Ground  Surface : _ ? _ ft. 

1 5.  Quantity  of  Water  Rerrxived  : _ 55 _ Gal.  Time  for  Removal : _ 2/0 _ HrJMin. 

16. 1 -Liter  Water  Sample  Collected  : _ 2000 _ (Time) 

17.  Turbidity  in  Nephelometric  Units _ 49 _ NTUs 

*Oflvelopment  Conditions  ;  1)  Ws«  Waltr  if  Rsasonatf/  Clsv 

2)  TNcknMS  5%  of  Scfoon  Length 

3)  Romoviri  of  5  W«l  VoiumM,  InckJding  Satundvd  AnnulUB 

4)  Stabilization  of  Sp#dfk:  Conducanco  and  Waa»r  Tamparaiura 


#  ^  LAW  ENVIRONMENTAL,  INC. 

"  ~  government  SERVICES  DIVISION 


JOB  NAME. 
BY _ 


LANGLEY  AFB.  IRP  SITE  4 


JOB  No. 


11-0546 


ROM 


DATE 


5-9-90 


SHEET 


WELL  DEVELOPMENT  DATA 


1.  Well  No. 


OW-104 


2.  Date  of  Installation  : . 


5-8-90 


3.  Date  of  Developnrtent : 


5-9-90 


4.  Static  Water  Level :  Before  Development . 


5.57 


_ ft. :  24  Hours  After . 

NONE  USED  Gal. 

6.  Quantity  of  Standing  Water  in  Well  and  Annulus  Before  Development _ 7 _ 


5.  Quantity  of  Water  Loss  During  Drilling,  If  Used , 


7.  Specific  Conductance  (umhos/cm) 
Temperature  (c®) 
pH  (S.U.) 


Start 

620 


During 

610  610 


20 


21 


21 


7.2 


7.0 


6.9 


8.  Depth  From  Top  of  Well  Casing  to  Bottom  of  Well  _ 

9.  Screen  Length.  10-0 _ ft. 

10.  Depth  to  Top  of  Sediment :  Before  Development . 


12.5 


ft. 


12.5 


OF  1 


5.57 


Gal. 


End 

620 


21 


6.9 


.  ft.;  After  Development 


12.5 


1 1 .  Physical  Character  of  Water :  REASONABLY  CLEAR 


12.  Type  and  Size  of  Well  Development  Equipment :  2**  DIA.  COMPRESSED  AIR  PUMP  (QED) 


13.  Description  of  Surge  Technique,  If  Used  :  SURGE  BLOCK _ 

14.  Height  of  Well  Casing  Above  Ground  Surface ; _ 0 _ It. 

15.  Quantity  of  Water  Renxjved  : _ 55 _ Gal.  Time  for  Removal : _ 2/0 _ HrJMtr 

1 6. 1  -Liter  Water  Sample  Collected : _ 1^ _ (Time) 

17.  Turbidity  in  Nephelomrtric  Units _ 56 _ NTUs 

^Development  Condittons  :  1)  Wei  WHer  if  Reeeonebfy  Omr 

2)  Sediment  Tbidcnees  5%  of  Screen  Length 

3)  Removal  of  5  Wei  Volumee.  Induding  Saturated  Riler  AnnuJue 

4)  Stablizaten  of  Spedflc  Conducamce  and  Watv  Temperature 


r  =  law  environmental,  INC. 

_ J  GOVERNMENT  SERVICES  DIVISION 


JOB  NAME. 
BY _ 


LANGLEY  AFB.  IRP  SITE  4 


JOB  No. 


11-0546 


RDM 


DATE 


5-9-90 


SHEET 


WELL  DEVELOPMENT  DATA 


1.  Well  No. 


OW-105 


2.  Date  of  Installation  : . 


5-8-90 


3.  Date  of  Development : , 


5-9-90 


4.  Static  Water  Level :  Before  Development . 


5.  Ouantity  of  Water  Loss  During  Drilling,  If  Used . 


7.41 _ ft.:  24  Hours  After . 

NONE  USED  Gal. 

7 


6.  Ouantity  of  Standing  Water  in  Well  and  Annulus  Before  Development 

Start  During 

7.  Specific  Conductance  (umhos/cm)  700  700  ^90 

Temperature  (c")  ^ 

pH  (s.u.)  7.1 


20 


21 


7.0 


6.9 


OF  1 


12.5 


ft. 


7.41 


Gal. 


End 

690 


20 


6.9 


8.  Depth  From  Top  of  Well  Casing  to  Bottom  of  Well _ 

9.  Screen  Length  '*0-0 _ ft. 

10.  Depth  to  Top  of  Sediment :  Before  Development  12.5  ft.;  After  Development  12-5  ft. 

1 1 .  Physical  Character  of  Water :  REASONABLY  CLEAR _ 


12.  Type  and  Size  of  Well  Development  Equipment :  2**  DIA.  COMPRESSED  AIR  PUMP  (QED) 


13.  Description  of  Surge  Technique,  If  Used  :  SURGE  BLOCK 


14.  Height  of  Well  Casing  Above  Ground  Surface  : _ 2 _ ft. 

1 5.  Quantity  of  Water  Removed : _ 55 _ GaJ.  Time  for  Renxjval : _ 2/0 _ HrVMin. 

16. 1 -Liter  Water  Sample  Collected : _ 1600 _ (Time) 

17.  Turbidity  in  Nephelom^ric  Units _ 59  _ NTUs 

’Dev«lopm«nt  CondMons ;  1)  W«l  WatBr  If  RMMnatfy  CImt 

2)  S«dim«nt  ThidvMS  5%  of  Scroon  Longih 

3)  Removal  of  5  Wol  VofumM,  Induding  Sa&jratod  RI1»f  Annuiui 
A)  Stabiitzatiofi  of  Spodfic  Conductanco  arxj  Wafior  Tomporatura 


#  =  LAW  ENVIRONMENTAL,  INC. 

~  ~  GOVERNMENT  SERVICES  DIVISION 


JOB  NAME _ LANGLEY  AFS.  IBP  SITE  4 _ 

BY _ RDM _  DATE  5»9-90 


JOB  No. _ 11-0546 

_  SHEET  1 


WELL  DEVELOPMENT  DATA 


1.  Well  No.  OW-106 _ 

2.  Date  of  Installation  : _ 5-9-90 _ 

3.  Date  of  Development : _ 5-9-90 _ 

4.  Static  Water  Level :  Before  Development _ _ ft.:  24  Hours  After _ 4.12 

5.  Quantity  of  Water  Loss  During  Drilling,  If  Used _ NONE  USED _ Gal. 

6.  Quantity  of  Standing  Water  in  Well  and  Annulus  Before  Development _ 7 _ Gal. 

Start  During  End 

7.  Specific  Conductance  (umhos/cm)  520  530  520  530 

Temperature  (c*)  24 _  23  21  21 _ 

pH  (s.u.)  5.6 _  6.7  6.7 _  6.8 _ 

8.  Depth  From  Top  of  Well  Casing  to  Bottom  of  Well _ 12.5 _ ft. 

9.  Screen  Length  lO-O _ ft. 

10.  Depth  to  Top  of  Sediment :  Before  Development  12.5  ft.;  After  Developmerrt  12.5 

1 1 .  Physical  Character  of  Water :  REASONABLY  CLEAR _ 


ft 


ft. 


12.  Type  and  Size  of  Well  Development  Equpment :  r  DIA.  COMPRESSED  AIR  PUMP  fOED) 

13.  Description  of  Surge  Technique,  If  Used  :  SURGE  BLOCK _ 


14.  Height  of  Well  Casing  Above  Ground  Surface  : _ 5 _ ft- 

1 5.  Quantity  of  Water  Removed  : _ 55 _ Gal.  Time  for  Removal : _ 2/0 _ HrJMin. 

1 6. 1 -Liter  Water  Sample  Collected : _ 1800 _ (Time) 

17.  Turbidity  in  Nephelometric  Units _ 62 _ NTUs 

•Development  Coodittons  :  1)  Wei  Wtler  If  Reesonaibfy  Clear 

2)  Sediment  Thickness  9%  of  Screen  Length 

3)  Remcviri  of  5  Wei  Volumes.  Including  Saturaied  Ftef  Annulus 

4)  Stabilization  of  SpedfV;  Conductance  and  Water  Temperature 


r  ^  LAW  ENVIRONMENTAL,  INC. 

_ J  GOVERNMENT  SERVICES  DIVISION 


JOB  NAME. 
BY _ 


LANGLEY  AFB.  IRP  SITE  4 


JOB  No. 


11-0546 


RDM 


DATE 


5-9-90 


SHEET  1 


WELL  DEVELOPMENT  DATA 


1.  Well  No. 


OW-107 


2.  Date  of  Installation  : 


5-8-90 


3.  Date  of  Development : 


5-9-90 


4.  Static  Water  Level :  Before  Development _ 

5.  Ouantity  of  Water  Loss  During  Drilling,  If  Used . 


4.33 


_ ^ft.:  24  Hours  After, 

NONE  USED  Gal. 

6.  Quantity  of  Standing  Water  in  Well  and  Annulus  Before  Development _ 7 _ 


7.  Specific  Conductance  (umhos/cm) 
Temperature  (c*) 
pH  (s.u.) 


Start 

610 


During 

610  615 


12.5 


ft. 


OF  1 


4.33 


.Gal. 


End 

610 


22 

22 

22 

22 

6.8 

6.7 

6.8 

6.8 

8.  Depth  From  Top  of  Well  Casing  to  Bottom  of  Well _ 

9.  Screen  Length  '*0-0 _ ft. 

1 0.  Depth  to  Top  of  Sediment :  Before  Development  ft.;  After  Development  “>2.5  ft. 

1 1 .  Physical  Character  of  Water :  REASONABLY  CLEAR _ 


12.  Type  and  Size  of  Well  Development  Equipment ;  2**  DIA.  COMPRESSED  AIR  PUMP  (QED) 


13.  Description  of  Surge  Technique,  If  Used  :  SURGE  BLOCK 


14.  Height  of  Well  Casing  Above  Ground  Surface : _ 2 _ ft. 

1 5.  Quantity  of  Water  Removed  : _ 55 _ Gal.  Time  for  Renxjval : _ 2/0 _ HrTMin. 

16. 1 -Liter  Water  Sample  Collected  : _ *>030 _ (Time) 

17.  Turbidity  in  Nephelometric  Units _ 57 _ NTUs 

*0«v«loprr»fTt  Conditons  :  1)  W«l  Waltr  if  RMtonably  Cter 

2)  S«dim«nt  ThicMrm*  5%  of  Scroon  tongth 

3)  Romovaf  of  5  W«l  Voiumot.  Including  Sctumd  Ritor  Annufuo 

4)  Stabilizmtion  of  Spodfic  Conductance  and  Water  Tamperature 


APFSKDIX  E 


PHYSICAL  TESTING  RESULTS 


monitoring  wells 

OW-102  -  10  feet 
OW-103  -  6  feet 
OW-104  -  7.5  feet 
OW-105  -  10  feet 
OW-106  -  12  feet 
OW-107  -  9  feet 


PERCENT  PINER  BY  UEIQHT 


U.S. STANDARD  SXEUB  SIZE 


SIEUC  NO. 


SAND 


nsoiun 


HtUNUnCTER 


1-1/a- 


3T.8 


•  ••at 


•  .••8 


••••a 


•.••1 


!•••• 


98.3 


9ZL.T  &  CLAY 


POROSITY  (X>  _ _ 

CPFHCTIVe  SIZE  <■•) _ 

COEPPXCIENT  OP  UNIFORMITY 
COEFFICIENT  OF  CURVATURE  _ 

liquid  limit, _ 

plastic  limit  _ _ 

plasticity  index _ 

classification  silty  sah 


UATER  CONTENT  <X) _ 

DRY  DENSITY  <PCF) _ 

SPECIFIC  CWAUITY _ 

hydraulic  CONOUCTIUITY 

-  a 


•  •88t 


•  .438 


t.ast 


•  .  189 


•  .•T8 


91.8 


<JNC. 


PERCENT  FINER  BY  UEIQHT 


LAW  environmental,  INC. 

112  TOUNPAilC  OllVE 
CENNESAy.  SEOtGIA  301AA-5599 
40A-A21-M00 


PARTICLE  SIZE  DISTRIBUTION 
&  PHYSICAL  PROPERTIES 


CLIENT  Corpa  oF  Engin^^rw 


JOB  ll*#84a  T— k  Itl  DATE  18, 

LAB  HO>  Mat _  PAGE  _a _ 

PffOJg^  Lanqlgu  A^P,B««IPP  Sit»  ^  U»li» 
SAMPLE  ID  B.9* _ 


PERCENT  COARSER  BY  UEIQHT 


PERCENT  PINER  BY  UEIQHT 


LAW  environmental.  INC. 

112  TOUNPAJtt  Olive 
CEMHESAU,  CEOECIA  301U-5599 
A04-421-^00 


PARTICLE  SIZE  DISTRIBUTION 
t,  PHYSICAL  PROPERTIES 


CLTgKlT  Coro»  of  Knoinmmt^ 


JOB  MO-  ll-EgAS  T«gk  HI  DATE  18,  199« 

LAB  NO.  9981 _  PA<ie_4 _ 

paOJgCT  L*r>gl«u  A.P.B.,IHP  3it«  A  Ugila _ 

SAMPLE  ID  OU-H*  T.S* _ _ 


lllflilll 

INIIII 

IIIDIII 

IIKIII 

IDnil 

IIIHIIII 

llllllll 

lllflill 

IIIHIII 

IIIOIII 

IIIHIII 

iiiniii 

IIIHIII 

mil 

IIBIII 

IIHIII 

IIOIII 

IIHIII 

null 

IIHIII 


iiiniiu 

mHIIIHIIM 

iiiiiinniHiioiiM 


iiiiiinn 

iiiiiinn 

iiiiiinn 

iiiiiiMn 


iiiHiin 

iiinin 

IIIHIIII 

iiiniii 


iiiiiinii 
IIIHIIII 
iiiiiinii 
IIIHIIII 
iiiiiinii 
iiiiiinii 
iiiiiiaii 
iiiiiinii 
iiiiinii 
IIIIIIMII 

llllllll _ 

llllllnl■■■lllllll■■mlllHllll 
IIIIIIHI■^IIIIIHI■mlHIII 
iiiiinii 
iiiiiinii 
iiiiiraii 
iiiiiinii 
llllllll 


llllll■l■mml■l 

lllllllll■l■IIIDII■l 


iiiiiinimii 


IIIHIII 


llllllll■WIIHIIII 
llllllBl■■l:«Hllll 
llllllnl■■■llh:9■l 
llllll■l■■IIIHIIII 
llllllnl■HIlUlll 
iilii^lll■■■llllll]l■^llHllil 


QRAUeU 


COARSE  NEOXUri 


1  n.t 

PARTICUE  SIZE  IN  MILLinCTERS 


SAND 


liQDIUH 


llllllll 

llllllll 

llllllll 

llllllll 

llllllll 

llllllll 

llllllll 

llllllll 

llllllll 

llllllll 

llllllll 

llllllll 

llllllll 

llllllll 

llllllll 

llllllll 

llllllll 


iiiiiiiihs: 
IIIHIIII 


SILT  &  CLAY 


U*S. STANDARD  SIEVE  SIZE 


SIEVE  NO 


MYOROliETER 


POROSITY  <X)  _ _ 

EFFECTIVE  SIZE  <••) _ 

COEFFICIENT  OF  UNIFORMITY. 
COEFFICIENT  OF  CURVATURE  _ 

LIQUID  LIMIT _ 

PLASTIC  LIMIT _ 

PLASTICITY  INDEX _ 

CLASSIFICATION  SILTY  SAN 


WATER  CONTENT  <X) _ 

DRY  DENSITY  CPCF> _ 

SPECIFIC  QRAUITY _ 

HYDRAULIC  CONOUCTIUXTY 
iemyrnme  -  atC) 

TEST  procedures: 


PERCENT  FINER  BY  UEIQHT 


LAW  ENVIRONMENTAL,  INC. 


112  TOy«PA*K  OtlVE 
KKXESAW,  GEMCU  301U-5599 
404 -421 -3400 


PARTICLE  SIZE  DISTRIBUTION 
i,  PHYSICAL  PROPERTIES 


ri  titkjt  Coro«  or  Bnainmmrm _ OOa  mQ-  ll-tS4S  T— k  Hi  OATg  Haw  18 >  199t 

_ LA8  NQ>  9Sa3 _ _  PAQg  g _ _ 

ppn^nygT  Lanqlau  A,P,B*.IRP  3it»  4  U«li« _ 

_  3AMPUE  ID  OW-lte  12. •* _ 


U.S.STAMOARO  SIEUC  SIZES 
3**  2**  1"  3/4”  3/8”  #4  #10  #20  #40  #60  #100  #200 


• 

18 

28  ^ 

3.: 

48  ^ 

t 

\ 

68  t 

( 

< 

r 

88  ( 

) 

78  i 

( 

,88  i 

98 

188 


COBBUES 


1  QRAUEl. 

SANO 

COARSE 

MEDIUri 

co« 

MEDIUtl  FINE 

SILT  t  CLAY 


U.S. STANDARD  SZEUE  SIZE 

PERCENT 

HYDROMETER 

POROSITY  CX) 

SIEUE  NO. 

SIEVE  SIZE 

(MILLIMETERS) 

1 

PASS 

lINQ 

EFFECTIVE  SIZE  (m) 

COEFFICIENT  OF  UNIFORMITY 

COEFFICIENT  OF  CURVATURE 

3- 

7B 

8.  888 

LIQUID  LIMIT  39 

2" 

88 

11.8 

8.  828 

PLASTIC  LIMIT  28 

1-1/2* 

3T.8 

6.8 

8.888 

PLASTICITY  INDEX  11 

CLASSIFICATION  SILTY  SAND  <SN) _ 

1“ 

28 

188.8 

6.2 

8.882 

3/4- 

19 

94.6 

8.  881 

UATER  CONTENT  <X)  28.7 

1/2- 

12.8 

94.6 

DRY  DENSITY  <PCF> 

3/8- 

9.8 

94.8 

SPECIFIC  GRAVITY 

HYDRAULIC  CONDUCTIVITY 

Ceai/apc  -  280 

TEST  PROCEDURES lASTN  0422.  02216.  0431! 

•4 

4.78 

98.3 

818 

2.88 

JBSM 

828 

8.868 

68.8 

•A. 

8.428 

78.2 

888 

8.288 

63.1  1 

8188 

8.168 

34.9  I 

■ 

i 

s 

8288 

8.878 

16.4 

1  ^ . t . .  . .  . .  ■  Y  ' 

PERCENT  FINER  BY  UEIQHT 


LAW  ENVIRONMENTAL,  INC. 

112  TCVMPAIC  OtIVC 
CEMNESAW,  CEOBCU  30144-5599 
404-421-3400 


PARTICLE  SIZE  DISTRIBUTION 
i  PHYSICAL  PROPERTIES 


CLIENT  _Cor£ 


at  Enoin—r* 


JOB  11-964B  Task  HI  bate  H*u  18,  199< 

LAB  NO.  9924 _  PAGE  _2 _ 

anoiECT  LEoqiu  A.P.B..IRP  Sit«  4  U«il» _ 

SAMPLE  10  OU-107  9.»* _ 


U.S.STANOARO  SZEUE  SIZES 
3"  2«  1"  3/4"  3/8"  i4  #10  #20  #40  #60  #100  #200 


IIIBIIIB 

IIIHIIM 

IIIOIIH 

IIIHIIH 

IIIOIIH 

IIIRIIIB 

lllflIIIB 

IIIBIIH 

IIIHIIH 

IIIOIIH 

IIIHIIH 

IIIOIIH 

IIIBIIH 

IIIOIIIB 

IIIBIIIB 

IIIHIIIB 

IIIOIIIB 

IIIHIIIB 

IIIBIIIB 

IIIHIIIB 


BIIIBIII 

■IIHIII 

■IIOIII 

■IIHIII 

■IIOIII 

■IIHIII 

■IIHIII 

■IIBIII 

■IIHIII 

■IIOIII 

■IIHIII 

■IIBIII 

kWIHIII 

IIIIOIII 

■IIOIII 

■!IHIII 

■Il?lll 

■IIHIir 

■IIBIII 

■IIHIII 


1#  1  •**__ 
PARTICLE  SIZE  ZH  tlZLLZnETERS 


llllll■SS■IIIIIH■ 
IIIIIHHMiSflinH 
llllllBHIHIIIKSiBH 
IIIIIHHHBIIIlim 
llllln■MIIIIIMBkB 
llllliB■■HllllnBl 
llllllB■Bjl!!!Bflw 
llllinHHIIIIlIBBB 
lllll■B■■■lllll■B■ 
||||ln■B■lllllljB■ 
llllliBHHIIIinBH 
lllllIBn^llllllBH 
llllliBHHHIIIIIlBH 
IIIIIIBHB^IIIIIHBH 
IIIIIIBHBHIIIIIHH 
llllliBHHilllll|BH 
IIIIIIBHHBIIIIIIBH 
llllliBHHIIIII|BH 
llllllBHHIIIIIIWBp 
llllIBBW—llllIBBr^ 


COBBUJES 


SAND 


COAR38  I  MBOXUn  I  CO*  I  rBEDXUH 


IIIIIIIBI 
IIIIIIHI 
IIIIIIIBI 
IIIIIIHI 
IIIIIIIBI 
IIIIIIHI 
IIIIIIIBI 
IIIIIIHI 
IIIIIIHI 
IIIIIIHI 
IIIIIIIBI 
IIIIIIIBI 
IIIIIIIBI 
IIIIIIHI 
IIIIIIIBI 
IIIIIIHI 
IIIIIIIBI 
IIIIIIHI 
llllllar 
llllllll 


SXLT  1  CUAY 


mill 

IIIUI 

mill 

mill 

mill 

mill 

mill 

mill 

mill 

mill 

mill 

mill 

mill 

lim 


nil  . 

mini 

IIHIII 

iiiiiil 


UaS.STANOARO  SXEVe  SXZE 


SXEVe  NO. 


3 


2 


1-1/2- 


37. B 


2 


3/4- 

19 

1/2- 

12.8 

MYt5«OnCTBR 


•  .•62 


B.  •2t 


•  *••8 


•  .••2 


t« 


POROSXTY  <X)  _ . . - 

BFFECTXUe  SXZB  <»■) _ 

COeFPICXENT  OF  UNXFORfIXTY. 
COBFFXCXENT  OF  CURVATURE  _ 

LIQUXD  LXMIT _ 

PI.ASTXC  UXMXT _ 

PLJ^TXCXTY  XNOEX _ 

CUASSXFXCATXOH  8XLTY  5AHI 


4.78 


2 


•  «88a 


84B 

B.428* 

Bsa 

B.28B 

BIBB 

• 

. 

01 

• 

B2BB 

B.  B78 

IBB.  • 


M.7 


97.8 


92.8 


86.3 


78.8 


K99I 


IRP  SITE  4 

LANGLEY  AIR  FORCE  BASE,  VIRGINIA 

SUMMARY  OF  HYDRAULIC  CONDUCTIVITY  DATA 
Location  Hydraulic  Conductivity  (ft/min) 

Slug  In  Slug  Out 


OW-106 

OW-107 


0.0006942 

0.0007013 


0.002154 

0.0009867 


1^  fawSaSSSR.!  Tnr  I  SLUG  IN  TEST  DATA 


IRP  SITE  4 

LANGLEY  AIR  FORCE  BASE,  VIRGINIA 
SUMMARY  OF  SURVEY  DATA 


Location 

Horth 

OW-Ol 

278038.59 

OW-02 

278088.434 

OW-03 

278503.042 

OW-04 

278496.442 

OW-05 

278483.592 

OW-06 

278512.272 

OW-07 

278291.419 

OW-08 

278226.482 

OW-09 

278512.703 

OW-10 

278685.153 

OW-11 

278764.840 

OW-12 

278717.390 

OW-13 

278169.155 

OW-14 

278416.691 

OW-15 

277990.12 

OW-101 

278894.73 

OW-102 

278082.13 

OW-103 

277899.57 

OW-104 

277961.29 

OW-105 

278137.93 

OW-106 

278574.89 

OW-107 

278215.80 

East 

Elevation 

2626789.41 

8.59 

2626403.406 

8.04 

2626284.719 

9.19 

2626534.119 

9.12 

2626549.543 

9.18 

2626515.250 

9.10 

2626537.739 

8.94 

2626683.583 

8.19 

2626979.931 

8.53 

2627124.215 

8.49 

2627187.124 

9.31 

2626370.07 

9.30 

2626268.874 

9.30 

2626324.123 

9.27 

2626460.72 

8.06 

2627222.36 

8.37 

2626660.75 

6.97 

2626477.16 

8.29 

2626158.20 

8.83 

2625946.64 

9.56 

2626740.29 

8.92 

2626900.69 

8.05 

APPENDIX  B 


FIELD  DATA  FORMS  AND  SLUG  TEST  DATA  ANALYSIS 


022/729691/LANGLEY/l  .DOC 


GEOLOGIC  BORING  LOGS 
4MP-1  THROUGH  4MP-23 


A 


L  A 


BORING  NO.: _ ( 

CLIENT:  _A 

JOB  NO.:  IZi 
LOCATION:  J-A 

GEOLOGIST:  JSI 
COMENTS:  _ 


0CV  Depth  Pfo- 
(It)  (ft)  file 


GEOLQGfC 

CONTRACTOR:  _i 


■ 

■ 

■ 

■ 

■ 

■ 

■ 


(£?'/ 

I  -  -z. 

^-e 

6-1° 


.RIG  TTPE: 
?ORLG  METHOD:, 
.•BORING  OIA.:  , 
.DRLG  n.UIO:  . 


Geologic  OcscripUoa 


So 


BORING  LOG 

Et;  OATF  SPUD: 

)^o  p  rr>U>-L. _ date  CMPL: 

^Qjfrp^  ELEVATION: 
h'/n  :LI._  TEMP: 

_ WEATHER: 


'^OOp/n 

:>ne.-e-z^ 


Sompic  ISorrple  Pend 
Mol  Ocplh  (ft)  Type  Res 


lOIAl  IPH 
0ro(ppn)  (ppoi) 


gAM>  I 


i>ro£iJr> 

SA  rJp  ‘p 


/OW)- 


NOTES 

bgs  —  Below  Ground  Surface 
GS  —  Ground  Surface 
TOC  —  Top  of  Cosing 
NS  —  Not  Sampled 
SAA  —  Same  As  Above 


0  -  DRIVE 
C  -  CORE 
G  -  GRAB 


2!  Water  level  drilled 


FIGURE  3.3 


GEOLOGIC  BORING  LOG 


IRPSite  SS-04 

Remediation  by  Natural  Attenuation  TS 
Langley  AFB,  Virginia 


PARSONS 

ENGINHERING  SCIENCE,  INC. 


Denver.  Colorado 


3-15 


BORING  NO.:_Jn_ 
CUENT:  -  AfCe 

JOB  NO.;  •7>a( 

LOCATION;  -  tAng 
GEOLOGIST:  ^0^ 

COWENTS:  ^ 


Ocv  Oeplh  Pro-  US 
(ft)  (fl)  (He  CS 


GEOLOGIC  BORING  LOG 


I 

i 

p 

p 

■ 


-CONTRACTOR: 
.RIG  TYPE: 
.ORLG  METHOD: . 
-BORING  OIA.:  . 
-ORLG  FLUID:  . 


_  Ccdagic  Oesaiption 


0-/ 

/  '3  ^ 

•/VcLrjk^'^ 

/2.  ^>y 

of"  7^^^ 


DATE  SPUD: 
DATE  CMPL: 
ELEVATION: 
TEMP; 
WEATHER; 


-c=£L 

Oo^r<A^t 


Samp(«  Paid 
Na  OtpUi  (ttH  Type  Res 


NOTES 

bgs  —  Below  Ground  Surface 
GS  —  Ground  Surface 
TOC  —  Top  of  Casing 
NS  —  Not  Sampled 
SAA  —  Same  As  Above 


0  -  DRIVE 
C  -  CORE 
G  -  GRAB 

Water  level  drilled 


FIGURE  3.3 


GEOLOGIC  BORING  LOG 


IRP  Site  SS-04 

Remediation  by  Natural  Attenuation  TS 
_  Langley  AFB,  Virginia  ' 


PARSONS 

ENGINEERING  SCIENCE,  INC. 


Denver,  Colorado 


3-15 


BORING  NO.: 
CLIENT: 

JOB  NO.: 
LOCATION:  . 


GEOLOGIC  BORING  LOG 


GEOLOGIST: 

COMENTS:  _ 


Ocv  Depth  Pro-  US 
(ft)  (ft)  (He  CS 


.CONTRACTOR: 
.RIG  rrPE: 
.ORLG  METHOD: 
.-BORING  OIA.: 
-ORLG  FLUID: 


G£<s  pfULBt 


■ 

P 

P 

■ 

■ 

■ 

■ 


CcoJogic  Ocscnpllon 


o  -"L  •mp  s<s,^  fj/  ^ 

2.-^  •^crrE.sA/JCi 

I "  ^'Aajd  g> 

3‘  ^  ORA/lC  'PI’U^fJ . 

^  (g:-?'' c<A7^y 
^ArJP,  c^Arrl<S(^.  7-9'' 
C^/4-7 

t(iro£  ^(>r 

ey  5 ((.TV 

CAJgr.  o)law^l. 

/-T.  f^r/y/^ 

/Hi/1^6Z  CtAv 

oPJWJdC  ^ 


DATE  SPUD: 
DATE  CMPL: 
ELEVATON: 
TEMP: 
WEATHER; 


Sompic  ISonnpfc  Pend 
No-  Oq)lh  (a)  Type  Res 


F 

OUSHCAr^.ffdeti/t. 


notes 

bgs  —  Below  Ground  Surface 
GS  —  Ground  Surface 
TOC  —  Top  of  Cosing 
NS  —  Not  Sampled 
SAA  —  Same  As  Above 


0  -  DRIVE 
C  -  CORE 
G  -  GRAB 

Water  level  drilled 


FIGURE  3.3 


GEOLOGIC  BORING  LOG 


IRP  Site  SS-04 

Remediation  by  Natural  Attenuation  TS 
Langley  AFB,  Virginia 


PARSONS 

ENGINEERING  SCIENCE,  INC. 


3-15 


Denver,  Colorado 


BORING  NO.: 

CLIENT: 

JOB  NO.: 

LOCATION:  ^ 

GEOLOGIST:  -  fUT^-U 
COMENTS:  _ 


Ocv  Depth  Pro-  US 
(ft)  (ft)  me  CS 


5  MAlP-H 


GEOLOGIC  BORING  LOG 


.CONTRACTOR: 
.RIG  TYPE: 

•  ORLG  METHOD: 
•BORING  OIA.: 
ORLG  FLUID: 


£5 

Ggd  PICAS' 
6Fo/»/le.QJE 


DATE  SPUD: 
DATE  CMPL: 
ELEVATION: 
TEMP: 
WEATHER: 


/bAc/9G 

/gyzG/?^ 

'7c=> 


fHSb 


Geologic  Oescriplioo 


TOPS'<a/C 


Sample 
Ho.  Otpli  («: 


Pmd 

Rcj  PC(fpn) 


lOTAI.  IPH 
(pp™) 


CLAy  UJf 

^  ojiAAit.fl  oA-y 

2'"^  Fi/UC  tjfTTt 

MiaJ\>\L  CLA'i  AeiD 

e.|2juN. 

F^/Vf5/4o)0 
^  .  O/fAi*- 

C<iAV,A.<5.W4’L^ 

f’-l'O  /^/AC  y/lAD  «a/ 

S'or^  Aifr 
y 

Ma.<c  o  /JaWCS, 


tmiEs. 

bgs  —  Below  Ground  Surface 
GS  —  Ground  Surface 
TOC  —  Top  of  Cosing 
NS  —  Not  Sampled 
SAA  —  Some  As  Above 


0  -  DRIVE 
C  -  CORE 
G  -  GRAB 

X  Water  level  drilled 


FIGURE  3.3 


GEOLOGIC  BORING  LOG 


IRP  Site  SS-04 

Remediation  by  Natural  Attenuation  TS 
_  Langley  AFB,  Virginia 


PARSONS 

ENGINEERING  SCIENCE,  INC. 


3-15 


Denver,  Colorado 


BORING  NO. 
CLIENT: 

JOB  NO.: 
LOCATION: 
GEOLOGIST: 
COMENTS: 
Qcv  jOeplh 

(ft)  (ft) 


_  GEOLOGIC  BORING  LOG  , 

:  CONTRACTOR:  _  OATE  SPUO: 

. - RIG  TYPE:  _ _  OATE  CWPL:  /C>/^/9C,  /6^o 

- DRLG  METHOD:. _ ELEVATION: _ 

- ^•BORING  OIA.:  _  TEMP:  7o  _ 

- DRLG  FLUID:  _  WEATHER: 


Pro-  US 
Nc  CS 


_ Ccofogtc  DcscripUon 

0-^\ 

7-2-  CLA7AJ(')  5/AoO  F'/J£ 
TMcX  CCZA'l/^  cT. 

•Z,-^  ClA*1  /h^OS/^Oj  F/f\iZ 
(^(C  oM'^Tfe.C  -* 

/^of-sr 

ccon 

>y\£C> 

4"?  Sicr 

Aw  li  'TfiAc.lg  p'Fle  .3/W2i 
<3DcA> 

<X  /  -  a  A>^P. 

^/cr  uy/^if€.c<, 
f^RAdS  ^  jYKAcS,  P, 

a/ct;  o21/o(£ 
^Oz>R~ 

/O^IZ  /HSbiiC 

/^CO.  CJiAM. 

Fwec 


Semple  Sonylc  Paid  TOTAL  I  1PH 

Ho.  Oqilh  (a)  Type  Res  Pt(m)  HYpcm)  BTafponl  (ppm) 


>2M 


|5i4r»7/ 

>* 


nQTES 

bgs  —  Below  Ground  Surface 
GS  —  Ground  Surface 
TOC  —  Top  of  Casing 
NS  —  Not  Sampled 
SAA  —  Same  As  Above 


0  -  DRIVE 
C  -  CORE 
G  -  GRAB 

3^  Water  level  drilled 


FIGURE  3.3 


GEOLOGIC  BORING  LOG 


IRP  Site  SS-04 

Remediation  by  Natural  Attenuation  TS 
Langley  AFB,  Virginia 

PARSONS 

ENGINEERING  SCIENCE,  INC. 

Denver.  Colorado 


3-15 


BORING  NO.:_r  /  J 
CLIENT:  JTFgc 

JOB  NO.:  1%SG 

LOCATION: 

GEOLOGIST:  P-^  1 

COWENTS:  _ 


EIcv  Depth  Pfct-  US 
(ft)  (ft)  Re  CS 


"dSl 


GEOLOGIC  BORING  LOG 

.CONTRACTOR:  .  Pexoro^^^ _  O-A 


RIG  TtPE: 

'ORLG  METHOD:. 
.•BORING  OIA.;  . 
.ORLG  n.UIO:  . 


DATE  SPUO:  iOf‘2^  ~1  j 
DATE  CWPL:  1^7^ 


P 

P 

P 

P 

P 

P 

■ 


Geologic  OesenpUon 


PpWo^jO  \oc4'^frt 

^  "I* 

|Z  ' 


^  s  1/-/^ 


ELEVATION: 

TEMP: 

WEATHER: 


Somple 


Na  Depth  (ft 


NOTES 

—  Below  Ground  Surface 

—  Ground  Surface 

—  Top  of  Casing 

—  Not  Sampled 

—  Same  As  Above 


0  -  DRIVE 
C  -  CORE 
G  -  GRAB 

'y^  Water  level  drilled 


FIGURE  3.3 


GEOLOGIC  BORING  LOG 


IRP  Site  SS-04 

Remediation  by  Natural  Attenuation  TS 
Langley  AFB,  Virginia  ' 


PARSONS 

ENGINEERING  SCIENCE,  INC. 


3-15 


Denver,  Colorado 


^  ^  V.  GEOLOGIC  BORING  LOG 

BORING  HO  -HAIP-G  f'  GONTRAnTflP-  PA(tScV!>  gS  QATE  SPUD 

CLIENT:  Af^e./^€ _ RIG  TYPE:  Qg^a^P/e^ag:  OATE  CMPL 

JOB  NO.:  7'Z-y69/.  ^■0^^-CnRI  G  METHOD:  CB^  PlUaZ,  ELEVATION: 

LOCATION:  _ ^-BORING  OIA.:  Z-j  “  TEMP: 

GEOLOGIST:  .PATj-k'^A _ ORLG  FLUID:  _ WEATHER: 

COMENTS:  _ 


Ocv  OcpUi  Pro-  US 
(ft)  (ft)  me  CS 


DATE  CMPL: 
ELEVATION: 
TEMP: 
WEATHER: 


■ 

■ 

P 

■ 

■ 

I 


I 


C<;o(Qgfc  Ocscnpllon 


Tc>P5<s«o 

i-'Z  SAt^D. 

Paul  Thjj 

Z'-H  SA*^^  w<7H  5<s>^C 

i>Vi^  jAaj. 

C CA^  Atf-  </  < ^ 

^cnr 

H'(o  Ai^i>  C.CA-Y  W/7V 

A  i^A^p 

_  >  l^i>4 sT,  Me p 

XiCT^ 

/^*L<i4VA/  k//  ^  - 

^.AA. 

*7-/0  $lCr  5ArT^i>^/:,A/g 

^'TVl  FFAQ%0-^A^ 

.oJ£T  Mi 6,  GM-V 


Somple  Sompit  Pend 
Ho.  Ocpih  (aj  Type  Res 


IC>/ylj9C  o'7i.t> 
I’oIxY/Ye  csywf 

C^^/t^ZMT  H'0)wf/C> 


lOFAl  m 
3TCC(pptn)  (ppot) 


OsJ 

notes 

SAMPt  E  TYPE 

bgs  -  Below  Ground  Surface 

0  -  DRIVE 

GS  -  Ground  Surface 

C  -  CORE 

TOC  —  Top  of  Casing 

G  -  GRAB 

NS  -  Not  Sampled 

SAA  -  Same  As  Above 

Water  level  drilled 

p 
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GEOLOGIC  BORING  LOG 


BORING  NO. 
CLIENT: 

JOB  NO.; 
LOCATION: 
GEOLOGIST; 
COMENTS: 


Ocv  Oq)lh 

(ft)  (ft) 


.  K  CONTRArTDR-  S: S 

A-Fc,e-^ _ RIG  TYPE: 

'?'2.96^/. '^Citxo  PRIG  MFTHnn-  P^t/>/3J£. 

S-.T^  </j  OHu6<.g  y  noRiMr;  OIA.:  2- 1  ^ 

J^rzCA</==^ _ ORLG  FLUID:  _ 


DATE  SPUD: 
DATE  CMPL: 
ELEVATION: 
TEMP; 
WEATHER: 


Pro-  US 
nc  CS 


CcdQqlc  Ocscriptloa 


7^/^  ij/c 

/-  "2,  -T/vvo  pi3.tf 

2-Y  “saa^o 

rv»oi>r 

F',  SAa/C> 

LAfi.<,t  F^ftAQ^ 

CvF  ho  ce.A0iAi(; 

tZ)  CCA.y 

/(AiA^Qjl  tA/£"7“ 

oMa;6£. 

5,4.4. 


(0~[-L 

5/WC»  ,<Vi/<> 

F^465r^  >«£> 


Sompic 


Na  Ocpth  (a 


/o/z  1/ 9C>  o  y 

^^/z.-i/96,  Cs^  0 

I 

-7Q^/= _ 

o/'g/gCLAjT- 


I0I«.  IPH 

fflO^ppin)  (ppm) 


NOTES 

bgs  —  Below  Ground  Surface 
GS  —  Ground  Surface 
TOC  —  Top  of  Cosing 
NS  —  Not  Sampled 
SAA  —  Same  As  Above 


0  -  DRIVE 
C  -  CORE 
G  -  GRAB 

^  Water  level  drilled 


FIGURE  3.3 
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PARSONS 

ENGINEERING  SCIENCE,  INC. 


3-15 


Denver,  Colorado 


BORING  NO, 
CLIENT; 

JOB  NO.: 
LOCATION: 
GEOLOGIST: 
COMENTS: 


EIcv  Depth 
(It)  (ft) 


<,_v\  GEOLOGIC  BORING  LOG 

T _ _ 75XTr — r-r-= - 


:  T-M  r  O  CONTRACTOR: 

firPc£-<£ _ RIG  TfPE: 

omc.  METHOD; 

St^V  _ ^-BORING  OIA.; 

_ O _ ORLG  FLUID: 


To>vf  /g-J" 


DATE  SPUD: 
DATE  CMPL: 
ELEVATION: 
TEMP; 
WEATHER; 


Pro-  US 
me  CS 


_ Ccotogic  Ocscriplion 

(-3  If  5-7 
3-^  T'<a'l 

'7—1^  0/~o.^<z.  I 

i  ^  ^  />>'/'€.  /4a'^ 

Ao/k?  Si<~~^  <-j 

FAA6  5  C* Jv'xSr' 

/7-l‘? 

5. 4. A. 

[21 -23  5;4.A.^/Ja  000/2.) 

Si^A.  OF^<^C  Tt> 

SifUcc  FFAC,^  CoPra/e^ 

/w/>  si<,r^  (^1^  ever. 

25--37-  S/uTA^D  FT2A6  ^ 

^?A£r  c/tAfV-'/d  r»  /=.wC 

SAft^i  t^tUi  S/CT  <S/tA*/ 

<^6r.  "  ' 


Sotnple  Sorple  Paid  I  lOfM.  TFH 

Ha  Depth  (a)!  Type  R«  |P2faT’)k>(ppn^)|gia(pi>n)  (ppm) 


HQIES 

bgs  —  Below  Ground  Surface 
GS  —  Ground  Surfoce 
TOC  —  Top  of  Cosing 
NS  —  Not  Sampled 
SAA  —  Some  As  Above 


0  -  DRIVE 
C  -  CORE 
G  -  GRAB 

i  Water  level  drilled 


FIGURE  3.3 


GEOLOGIC  BORING  LOG 
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Remediation  by  Natural  Attenuation  TS 
Langley  AFB,  Virginia 


PARSONS 

ENGINEERING  SCIENCE,  INC. 


3-15 


Denver.  Colorado 


geologic  BORING  LOG 

BORING  NO.:  XU _ ^ _ CONTRACTOR:  n A  TF  SPUD: 

CLIENT;  TYPE:  _ DATE  CMPL: 

JOB  NO.:  7'>-l<g°|/.^^^.0RLG  MPTHOD:  n  PVATir^M- 

LOCATION:  CA»0<s  ^  '1  A4~J>  BnpiMr:\^niA  .  {4'*  TEMP: 

GEOLOGIST:  - ___OgLG  FLUID:  _ZZ _ WEATHER: 

C.^J^lAv^  ^  ^  f  txJtv 


\0itg 

^  1  .  1 

^So  i 

GEOLOGIST:  .  p^)^ 
COMENTS:  — 


Ocv  Depth  Pro-  US 
(ft)  (ft)  Oc  CS 


_ Ccofogfc  Descry  tjon 

o~D.y  ~ 

cy^— s/a££ 

3''^ 

/jlcL-vi,  5  -/ 


Sompic 

Sample 

Paid 

Hol  OqiUi  (n) 

Type 

R« 

MHES 

bgs  -  Below  Ground  Surface 
GS  —  Ground  Surface 
TOC  —  Top  of  Casing 
NS  —  Not  Sampled 
SAA  —  Same  As  Above 


0  -  DRIVE 
C  -  CORE 
G  -  GRAB 

'JC  Water  level  drilled 


FIGURE  3.3 


GEOLOGIC  BORING  LOG 


IRP  Site  SS-04 

Remediation  by  Natural  Attenuation  T 
Langley  AFB,  Virginia 


3-15 


Denver, 


Colorado 


BORING  NO. 
CLIENT: 

JOB  NO.: 
LOCATION: 
GEOLOGIST: 
COMEN  TS: 


0CV  Depth  Pco- 
(ft)  (ft)  nc 


GEOLOGIC 

_ CONTRACTOR:  _ 

_ RIG  TYPE:  £ 

^ORLG  METHOD: 
^•BORING  01  A.;  _ 

— ORLG  FLUID:  “ 


BORING 

r/C*' 


LOG 
5  n/ 


SSfl9SS9IE 


Ccdaqic  Dcscnplloa 


3>,  ^  /  /"i- 


DATE  SPUD: 
DATE  CMPL: 
ELEVATION: 
TEMP: 
WEATHER: 


ni^. 


?-/z 


5^' 


Sotnple  jSompIc  Pcid  lOIAJ.  IPH 

Ra.  Oq)U>  {nj  Type  |  Re^  |pt(ppm)|aV(pfo.^STa(p{>n)  (ppm) 


NOTES 

bgs  —  Below  Ground  Surface 
GS  -  Ground  Surface 
TOC  —  Top  of  Cosing 
NS  —  Not  Sampled 
SAA  —  Some  As  Above 


0  -  DRIVE 
C  -  CORE 
G  -  GRAB 

X  Water  level  drilled 


FIGURE  3.3 


GEOLOGIC  BORING  LOG 


IBP  Site  SS-04 

Remediation  by  Natural  Attenuation  TS 
_  Langley  AFB,  Virginia 


PARSONS 

ENGINEERING  SCIENCE,  INC. 


Denver.  Colorado 


3-15 


^  GEOLOGIC 

BORING  NO-;  K  CONTPArTOP-  __ 

CLIENT;  _ RIG  TrPE:  J 

JOB  NO.:  BRIG  METHOD:-^ 


LOCATION; 

GEOLOGIST:  ; 

COWENTS:  f-g-S-b-H 


Elcv  Depth  Pro-  US 
(ft)  (ft)  Re  CS 


-•BORING  DIA.: 
-ORLG  FLUID: 


_ Geologic  Oescriptioo 

/  -  /  S<Vt?C  ^ 

SCifici^-sili'u  CbA<-( 

^-6  C^lo^C^  f^-D 

12-  3:AUD  , 


BORING  LOG 

EL/BpV>  ^5  .  DATE  SPUD: 

^p.nok.t-> - OATE  CMPL: 

-  ELEVATION: 

6i _  TEMP; 

- WEATHER; 


Somplc  Soryfc  Paid 
Ha  Oqjlh  (ft)  Type  Res 


^  tMK  K> 


lOfAl  I  IPH 
^ICC(pp<n)  (ppu) 


NQ.TES 

^9^  ”■  Below  Ground  Surface 
GS  —  Ground  Surface 
TOC  —  Top  of  Cosing 
NS  —  Not  Sampled 
SAA  —  Same  As  Above 


0  -  DRIVE 
C  -  CORE 
G  -  GRAB 

Water  level  drilled 


FIGURE  3.3 


GEOLOGIC  BORING  LOG 
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Remediation  by  Natural  Attenuation  TS 
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3-15 


SORING  NO.; _ L 

CLIENT:  _ 

JOB  NO.: 

LOCATION:  - 
GEOLOGIST:  _  ^ J)  ^ 
COMENTS: 


Ocv  Oq)th  Pro-  US 
(ft)  (ft)  file  CS 


GEOLOGIC  BORING  LOG 


T£]^i_2J7»3CONTRACTOR; 
^  RIG  TYPE: 

METHOD:. 

_ ^-BORING  OIA.:  . 

J-. _ ORLG  FLUID:  . 

,vnak«^’^  Odor' _ 


Geologic  OesenpHon 


OrO.^  Tc^fSO)} 

O.'S'-S  hrO(x>^ 

^  ^  C.CJi'l  o/sA&/ 

5S/  -T ^ 


HQ.IES 

bgs  —  Below  Ground  Surface 
GS  —  Ground  Surface 
TOC  —  Top  of  Casing 
NS  —  Not  Sampled 
SAA  —  Same  As  Above 


^rOA^  %ijh  SJ)Vii 


D  -  DRIVE 
C  -  CORE 
G  -  GRAB 

^  Water  level  drilled 


DATE  SPUD: 
DATE  CMPL: 
ELEVATION: 
TEMP: 
WEATHER: 


IbD 
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Denver,  Colorado 


BORING  NO. 
CLIENT; 

JOB  NO.; 
LOCATION; 
GEOLOGIST; 
COMENTS; 


OcY  Depth  Pro-  US 
(ft)  (ft)  nc  CS 


GEOLOGIC  BORING  LOG 


i2 _ CONTRACTOR; 

RIG  TYPE; 

■'''^  ORLG  METHOD 
-L-w.BORING  OIA.: 
— P-DRLG  FLUID: 


■ 

■ 

P 

■ 


_  Ceofogic  OcscripWoo 


0~l  Tdf^ 

i  -  '  *1 

s-hy-^D 


_  DATE  SPUD: 

i:^ipydQ^r - DATE  CMPL: 

- ELEVATION: 

_  TEMP; 

= - WEATHER: 


Somplc  |Sarpfc  Paid 
Ho,  Ocpih  (ft)  Type  Res  PC(ppni) 


foM 


^“  /  2  (3  ^  D 


NOTES 

bgs  —  8dow  Ground  Surface 
GS  —  Ground  Surface 
TOC  —  Top  of  Casing 
NS  —  Not  Sampled 
SAA  —  Same  As  Above 


0  -  DRIVE 
C  -  CORE 
G  -  GRAB 

Water  level  drilled 


FIGURE  3.3 


GEOLOGIC  BORING  LOG 


IRP  Site  SS-04 

Remediation  by  Natural  Attenuation  TS 
_ Langley  AFB,  Virginia 

PARSONS 

ENGINEERING  SCIENCE,  INC. 


Denver,  Colorado 


BORING  NO.:  _  I  / 
CLIENT;  A^t 

JOB  NO.: 

LOCATION: 
GEOLOGIST: 
COWENTS:  _ 


EIcv  Depth  Pro-  US 
(ft)  (ft)  He  CS 


■N  .  GEOLOGIC  BORING  LOG 

)  \  5 CONTR ArTOp.  JR?-  r  s  «>»-a  ~i^  tf  spuD: 

_ _ RIG  TYPE:  CMPL: 


1 6  no/ 


I .  n  METHOD: 

_ ^-BORING  OIA.:  0- 

_ DRLG  FLUID:  _=: 


Ccofogic  Dcscnptloa 


•s*  /-/y 


== - ELEVATION; 

_  TEMP; 

_ WEATHER; 


Somple  Somple  Pend 
No.  OqjUi  (ft)  Type  Res 


ll^dLc.  ,  i 


_J 

\.T'^^yZ>y  Jii-h  Ct-fly 

7'^ 

F-yz.  St\n£>->ls 


NOTES 

—  Below  Ground  Surface 

—  Ground  Surface 

—  Top  of  Casing 

—  Not  Sampled 

—  Same  As  Above 


DRIVE 

CORE 

GRAB 


3^  Water  level  drilled 
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GEOLOGIC  BORING  LOG 


BORING  NO.:_  M 
CLIENT; 

JOB  NO.; 

LOCATION; 

GEOLOGIST:  _ 

COMENTS;  - 


EIcv  Depth  Pro-  US 

(ft)  (ft)  nc  cs 


A/  ^  CQNTPACTOPr  .  ^ 

\FC£^€, _ RIG  TYPE: 

ORI  G  METHOD: 
RnpiMr;  oiA.:  - 
_ ORLG  FLUID;  ~ 


DATE  SPUD: 
DATE  CMPL 
ELEVATION: 
TEMP; 
WEATHER: 


•  Ccdogic  Ocscriptioa 


Somple 
Ha.  Ocplh  (ft 


J.-5 

5*^P  J  V 

Oo^>  \ 

daijd  e>S-kLjr\  CL/l^ 

'i/6 : . 


notes 

bgs  —  Below  Ground  Surface 
CS  —  Ground  Surface 
TOC  —  Top  of  Casing 
NS  —  Not  Sampled 
SAA  —  Same  As  Above 


0  -  DRIVE 
C  -  CORE 
G  -  GRAB 

51  Water  level  drilled 
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3-15 


M  geologic  boring  log 

M/lP-  I  ^CONTRACTOR-  g5 

_ RIG  TYPE:  Cr^^pvKUA-. 

~7?*T(y?/.xov^o  GRIG  MFTHon- 

A^-g  RORIMG  OIA.:  _ 

— _ ORLC  FLUID:  JZ _ 


BORING  NO.; 
CLIENT: 

JOB  NO.: 
LOCATION: 
GEOLOGIST; 
COMENTS: 


DATE  SPUD: 
DATE  CMPL: 
ELEVATION: 
TEMP: 
WEATHER: 


\h^ 


Ocv  OqDth  Pro- 
(fl)  (ft)  flic 


Geologic  Ocscnplloo 


j  y/ 


Somple  jSompfe  Pend 
Na  Ocplh  (ft]j  Type  Res  PC(ppnt) 


y-s- 


^Icr 

50/'^  ^ 


c/7fiSA^  . 


NOTES 

bgs  —  Below  Ground  Surface 
OS  —  Ground  Surfoce 
TOC  —  Top  of  Cosing 
NS  —  Not  Sampled 
SAA  —  Same  As  Above 


0  -  DRIVE 
C  -  CORE 
G  -  GRAB 

Water  level  drilled 


FIGURE  3.3 
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GEOLOGIC  BORING  LOG 


BORING  NO.:_4J^ 
CLIENT: 

JOB  NO.: 

LOCATION: 

GEOLOGIST: 

COMENTS:  _ 


Ocv  Oqjth  Pro-  US 
(ft)  (ft)  file  CS 


-CONTRACTOR: 
-RIG  TTPE: 
?DRLG  METHOD: 

Coring  oia.: 

-ORLG  FLUID: 


Geologic  Ocscriplioo 


3<0|PVT,y1^-e_- 


DATE  SPUD: 
DATE  CMPL: 
ELEVATION: 
TEMP: 
WEATHER: 


\(h(p 


Somplg  ISortylc  Paid 
No.  OqjUi  (a)  Type  Ret  PC(fptn)  ILV(ppra 


NOTES 

bgs  —  Below  Ground  Surface 
GS  —  Ground  Surfoce 
—  Top  of  Cosing 
NS  —  Not  Sampled 
SAA  —  Some  As  Above 


0  -  DRIVE 
C  -  CORE 
G  -  GRAB 


^  Water  level  drilled 
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BORING  NO.: 
CLIENT: 

JOB  NO,: 
LOCATION: 
GEOLOGIST: 
COMENTS:  . 


/  GEOLOGIC  BORING  LOG 

y  CONTRACTOR:  OATE  SPUD: 

1  FC£.£— - RIG  TYPE:  _  DATE  CWPL 

^%*\(.^<gl^ORLG  METHOD:  ELEVATION: 

SORING  OlA.;  Wm  ^ _  TEMP: 

sX>N.  J - : - ORLG  FLUID:  _ WEATHER: 


0CV 

Depth 

Fra¬ 

US 

Sample 

(ft) 

(ft) 

me 

CS 

Cedogic  OcscTTplioa  « 

Ha  Otplh  (a; 

7-  // 


//"  /*2- 


1  ^71 

50)aS~ 


p 

p 

r 


Paid 

Res  |PIl(ppn>)|n.V(ppm 


nqies 

bgs  —  Below  Ground  Surface 
GS  —  Ground  Surface 
TOC  —  Top  of  Cosing 
NS  -  Not  Sompicd 
SAA  —  Same  As  Above 


0  -  DRIVE  '  ' 

C  -  CORE 
G  -  GRAB 

Water*  level  drilled 


FIGURE  3.3 

GEOLOGIC  BORING  LOG 


IRP  Site  SS-04 

Remediation  by  Natural  Attenuation  TS 
Langley  AFB,  Virginia 


eORING  NO.;  V — • 

CLIENT; 

JOB  NO.; 

LOCATION: 
GEOLOGIST:  ^  - 

COMENTS:  _ 


Elev  Depth  Pro-  US 
(ft)  (ft)  file  CS 


A  GEOLOGIC  BORING  LOG 

L^  rnMTRAOTOP-  oxwt  nATF  SPUO; 

_ RIG  TifPE:  6ec»f/t>Uii _ OATE  CMPL 

9LCd[/k®H^ORLG  METHOD:  ELEVATION: 


?CS^ _ RIG  TrPE:  6ec»f/t>l 

M(Ai  DRi  C.  METHOD:  izi«££2 

.•BORING  OIA.: 


-ORLG  FLUID: 


Ccdaqxc  Ocscriplion 


j)-ar 

cL/^Y 

iG>^J 


TEMP: 

VfEATHER; 


Sample 
No.  Otpth  (ft 


7-1 


1-  n 


uj/s^UJA 

<xrCU^ 


I'? 


-o<3fa<d' 


Cj>i^iLn.t.  ‘=>c3i.'^|£.  c/vx- 
f/?  s  I 

<L»vclt  C  r<yc.l^\^  ( , 


notes 

bgs  —  Below  Ground  Surface 
GS  —  Ground  Surface 
TOC  —  Top  of  Casing 
NS  —  Not  Sampled 
SAA  —  Same  As  Above 


0  -  DRIVE 
C  -  CORE 
G  -  GRAB 

Water  level  drilled 
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MONITORING  POINT  INSTALLATION  RECORDS 


4MP-1  THROUGH  4MP-23 


MONITORING  POINT  INSTALLATION  RFCORH 

JOB  NAME  — Longley  AFB  Site  SS-04 - MONITORING  POINT  NUMBER 

JOB  NUMBER  -  1,202 20 - INSTALLATION  DATE  /f) LOCATION  _ 


DATUM  ELEVATION  _ 

DATUM  FOR  WATER  LEVEL  MEASUREMENT 
SCREEN  DIAMETER  &  MATERIAL  0'  75 
RISER  DIAMETER  &  MATERIAL  ^-7S  / 


- -  GROUND  SURFACE  ELEVATION 

of  Ca<)>Vi«v _ 

^t/C  ^  - SLOT  ^ 

- BOREHOLE  DIAMETER _ i 

ES  REPRESENTATIVE  ^ 


yui. 


■VENTED  CAP 
■COVER 


GROUND  SURFACE- 


CONCRETE 


THREADED  COUPLING - J 


SOUD  RISER 


SCREEN 
CAP - 


LENGTH  OF  SOUD 
RISER:  lUO'^ 

LENGTH  OF  , 
SCREEN:  fO 

SCREEN  SLOT 

SIZE:  0.01" 

(NOT  TO  SCALE) 


STABIUZED  WATER  LEVEL _ 

BELOW  DATUM. 

TOTAL  MONITORING  POINT  DEPTH 
BELOW  DATUM. 


TOTAL  DEPTH 
OF  MONITOI^ING 


POINT:. 


LENGTH  OF  BACKRELED 
BOREHOLE:  O 

BACKRELED  WITH:  - 


FIGURE  3.4 

MONITORING  POINT 
INSTALLATION  RECORD 


BELOW  DATUM.  IRP  Site  SS-04 

ground  surface - -  FEET 

scncZ  plo-<jL<Li^  PARSONS 

^f>  P O  pnor  ENGINEERING  SCIENCE.  INC. 


Denver,  Colorado 

K:\AFCEE\729691\LANGLEY\96DN0769.  09/24/96  at  10:50  3-18 


monitoring  point  IN<^TAU  ATinN  Prrnpp 

JOB  NAME  Lonqiey  AFB  Site  SS-Q4  '  - - ^ 

J08  NUMBER  .nstaELAHON  DATE  -^S!1!!ToCA™ " 

DATUM  FI  PVATiOM  .  /  - -  location  _ 


DATUM  ELEVATION  _ _ _ 

DATUM  FOR  WATER  LEVEL  MEASUREMENT 
SCREEN  DIAMETER  &  MATERIAL  *  fiJC. 

ntf'P'rk  -X  /  ^  - 


RISER  DIAMETER  &  MATERIAL 


P^C 


GROUND  SURFACE  ELEVATION _ 

- -  SLOT  SIZE  0  /t> 

- BOREHOLE  DIAMETER 

ES  REPRESENTATIVE 


GROUND  SURFACE- 


CONCRETE 


THREADED  COUPLING - 


-VENTED  CAP 
■COVER 


SOUD  RISER 


LENGTH  OF  SOUD 
RISER;  /  //" 


TOTAL  DEPTH 
OF  MONITORING 
POIHJ:J1LIlL 


SCREEN 


LENGTH  OF 
SCREEN:  JO 

SCREEN  SLOT 

SI7F-  o.or 


(NOT  TO  SCALE) 


LENGTH  OF  BACKFILLED 
BOREHOLE:  O 

BACKRLLED  WITH:  — 


STABIUZED  WATER  LEVEL  _ _ 

BELOW  DATUM.  ' 

total  MONITORING  POINT  DEPTH 
BELOW  DATUM. 


figure  3.4 

monitoring  point 

INSTALLATION  RECORD 


IRP  Site  SS-04 

GROUND  SURFACE _ _  Remediation  by  Natural  Attenuation  TSi 

_  Langley  AFB.  Virginia  ' 

PARSONS  - 

_  -ENGINEERING  SCIENCE,  INC, 

AAFCEE\729691\LANGLEY\96DN0769.  09/24/96  at  10:50  S-Ig - Colorado _ 


MONITORING  POINT  INSTALLATION  RFHORn 

JOB  NAME  — Longley  AFB  Site  SS-04 - -  ^^qNITORING  POINT  NUMBER  ^  ^ 

JOB  NUMBER  .  729691.20220 - INSTALLATION  DATE  LOCATION _ 

DATUM  ELEVATION  - ^ - - - -  GROUND  SURFACE  ELEVATION  _ _ 

DATUM  FOR  WATER  LEVEL  MEASUREMENT  _ _ 

SCREEN  DIAMETER  &  MATERIAL  yc(A  PVr _ 3Loj 

RISER  DIAMETER  &  MATERIAL  Pv/P,  R^PFH^LE  DIAMETER  _2iJL_ 

ES  REPRESENTATIVE 


U  ^/^P'3 


GROUND  SURFACE y 
CONCRETE - 71 


•VENTED  CAP 
•COVER 


THREADED  COUPLING 


LENGTH  OF  SOUD 
RISER: 


SOUD  RISER 


TOTAL  DEPTH 
OF  MONITORING 
Pomv.yAS'' 


SCREEN 


(NOT  TO  SCALE) 


LENGTH  OF 
SCREEN:  /<3 

SCREEN  SLOT 
SIZE:  .  O.Or 


LENGTH  OF  BACKFILLED 
BOREHOLE: 

BACKRLLED  WITH:  ^ 


FIGURE  3.4 


STABIUZED  WATER  LEVEL _ 

BELOW  DATUM. 

TOTAL  MONITORING  POINT  DEPTH 
BELOW  DATUM. 


MONITORING  POINT 
INSTALLATION  RECORD 


BELOW  DATUM.  IRP  Site  SS-04 

GROUND  SURFACE  _ _  FEET  Remediation  by  Natural  Attenuation  TS 

^  _ Langley  AFB,  Virginia _ 

I  PARSONS 

I  ENGINEERING  SCIENCE,  INC, 

^  _ ^nvor,  Colorado 
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MONITORING  POINT  INSTALLATION  RECORD 

JOB  NAME  — Longley  AFB  Site  SS-04 - MONITORING  POINT  NUMBER  S  T 

JOB  NUMBER  7-?.?lg1.:gQ?.20 _ INSTALLATION  DATE  /f<^  LOCATION  V _ 

DATUM  ELEVATION  - -  GROUND  SURFACE  ELEVATION _ 

DATUM  FOR  WATER  LEVEL  MEASUR^ENT  _■  TOO  _ _ 

SCREEN  DIAMETER  &  MATERIAL  -k  "/Q  Ik  ^Oi>  f^fix  ^  SLOT  SIZE  Q-oZ  _ 

RISER  DIAMETER  &  MATERIAL  ScH  </(3  P(Jc  BOREHOLE  DIAMETER  " 

ES  REPRESENTATIVE  ^r-2.Ui4=^ 


GROUND  SURFACE- 


CONCRETE 


■VENTED  CAP 
■COVER 


THREADED  COUPLING 


LENGTH  OF  SOUD 
RISER;  _ 


SOUD  RISER 


TOTAL  DEPTH 
OF  MONITORING 
POINT:  iL<o 


LENGTH  OF  / 
SCREEN: 


SCREEN 


SCREEN  SLOT 
SI7P:  O.Or 


(NOT  TO  SCALE) 


LENGTH  OF  BACKFILLED 
BOREHOLE: 

BACKnLLED  WITH: 


STABIUZED  WATER  LEVEL  ^  ' 
BELOW  DATUM. 

TOTAL  MONITORING  POINT  DEPTH 
BELOW  DATUM. 

GROUND  SURFACE _ 


^1  FEET 


FIGURE  3.4 

MONITORING  POINT 
INSTALLATION  RECORD 

IRP  Site  SS-04 

Remediation  by  Natural  Attenuation  TSi 
_ Langley  AFB,  Virginia  _ { 

PARSONS 

ENGINEERING  SCIENCE.  INC. 


K:\AFCEE\729691\LANGLEY\96DN0769.  09/24/96  ot  10:50  3-18 


Denver,  Colorado 


MONITORING  POINT  IN;^TAI  I  ATION  BFmpn 

- MONITORING. POINT  NUMBER  _ 

JOB  NUMBER  .  729691.20220 - INSTALLATION  DATE  LOCATION _ 

DATUM  ELEVATION  - - - - - -  GROUND  SURFACE  ELEVATION 


DATUM  FOR  WATER  LEVEL  MEASUREMENT 
SCREEN  DIAMETER  &  MATERIAL 
RISER  DIAMETER  &  MATERIAL 


TT-R - - - - - - - - - 

— g-p  slot  size  o.o<'  ** 

^  - BOREHOLE  DIAMETER  2^  " 

ES  REPRESENTATIVE 


•VENTED  CAP 
•COVER 


GROUND  SURFACE- 


CONCRETE 


THREADED  COUPLING - - 


SOUD  RISER 


SCREEN 
CAP  - 


TUI.- 

•  -  - 

LENGTH  OF  SOUD 

RISER:  2-? 

LENGTH  OF  / 

SCREEN:  C> 

SCREEN  SLOT 

-I 

,  SIZE:  0.01" 

(NOT  TO  SCALE) 


TOTAL  DEPTH 
OF  MONITORING 
POINT:  _  8 /y 


LENGTH  OF  BACKOLLED 
BOREHOLE:  - 

BACKRLLED  WITH:  Zof<^0  -S^^vP 


STABILIZED  WATER  LEVEL  p££j 

BELOW  DATUM. 

TOTAL  MONITORING  POINT  DEPTH  ^  FEET 
BELOW  DATUM. 

GROUND  SURFACE  _ _  FEET 


\AFCEE\729691\LANGLEY\96DN0769.  09/24/96  at  10:50  3-18 


FIGURE  3.4 

MONITORING  POINT 
INSTALLATION  RECORD 

IRP  Site  SS-04 

Remediation  by  Natural  Attenuation  TS 
_ _ Langley  AFB,  Virginia  _ 

parsons” 

ENGINEERING  SCIENCE,  INC, 

Denver.  Colorado 


JOB  NAME 


MONITORING  POINT  INSTALLATION  RECORD 

-kgngley  AFB  Sitg  SS-04 - MONITORING  POINT  NUMBER 


JOB  NUMBER  ..  729691.20220 _ INSTALLATION  DATE  /  b  /  3-g  LOCATION 


i^/nP-iTO 

/n ') 


DATUM  ELEVATION 
DATUM  FOR  WATER  LEVEL  MEASURE 

SCREEN  DIAMETER  &  MATERIAL _ _ 

RISER  DIAMETER  ic  MATERIAL 


GROUND  SURFACE  ELEVATION 


REMENT  _ ■  ,  ■ 


SLOT  SIZE 

BOREHOLE  DIAMETER 
ES  REPRESENTATIVE 


^P./O 


4-^ ; 

/ep  V 


FIGURE  3.4 


STABIUZED  WATER  LEVEL _  FEET 

BELOW  DATUM. 


MONITORING  POINT 
INSTALLATION  RECORD 


TOTAL  MONITORING  POINT  DEPTH 
BELOW  DATUM. 

GROUND  SURFACE _ 


FEET 

FEET 


IRP  Site  SS-04 

Remediation  by  Natural  Attenuation  TS 
_ Langley  AFB,  Virginia 


PARSONS 

ENGINEERING  SCIENCE,  INC. 


Denver,  Colorado 
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I 

i 


1 

I 

I 


MONITORING  POINT  INSTALLATION  RECORD 

JOB  NAME  .—L^g'ey.AFB  Site  SS-04 _ MONITORING  POINT  NUMBER 

JOB  NUMBER  729691.20220 - INSTALLATION  DATE  LOCATION  -S'/fC  V _ 

DATUM  ELEVATION  - - - -  GROUND  SURFACE  ELEVATION  _ _ 

DATUM  FOR  WATER  LEVEL  MEASUREMENT _ 

SCREEN  DIAMETER  &  MATERIAL  ^  /?  oO  _ SLOT  SIZE  t _ 

RISER  DIAMETER  it  MATERIAL  t*VO  Jic/f  </6  BOREHOLE  DIAMETER  " _ 

ES  REPRESENTATIVE  FATzL^f^P 


FIGURE  3.4 


STABIUZED  WATER  LEVEL 
BELOW  DATUM. 


Tt>C 


TOTAL  MONITORING  POINT  DEPTH 
BELOW  DATUM. 


GROUND  SURFACE 


FEET 

i34S 

FEET 

FEET 


MONITORING  POINT 
INSTALLATION  RECORD 


IRP  Site  SS-04 

Remediation  by  Natural  Attenuation  TS 
_ Langley  AFB,  Virginia 

PARSONS 

ENGINEERING  SCIENCE.  INC. 


Denver,  Colorado 
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MONITORING  POINT  INSTALLATION  RECORD 

JOB  NAME  — Longley  AFB  Site  SS- 04 - MONITORING  POINT  NUMBER 

JOB  NUMBER  .  729^1.20220 _ INSTALLATION  DATE  LOCATION 

DATUM  ELEVATION  - -  GROUND  SURFACE  ELEVATION _ 

DATUM  FOR  WATER  LEVEL  MEASUREMENT  _ _ _ 

_  _  >  L  .  _ _  _ _ _ 


SCREEN  DIAMETER  &  MATERIAL 
RISER  DIAMETER  &  MATERIAL  _ 


'7 — n  SLOT  SIZE  c^-.  o> 
BOREHOLE  DIAMETER 
ES  REPRESENTATIVE 


GROUND  SURFACE y 
CONCRETE - 

THREADED  COUPLING - ^ 


•VENTED  CAP 
-COVER 


LENGTH  OF  SOjJD 
RISER:  _ ^ 


SOUO  RISER 


TOTAL  DEPTH 
OF  MONITORING 
POINT:  /'«3  ^ 


SCREEN 


LENGTH  OF 
SCREEN:  -A  ' 

SCREEN  SLOT 
SIZE:  001" 


(NOT  TO  SCALE) 


LENGTH  OF  BACKRLLED 
BOREHOLE:  _ 

BACKnLLED  WITH:  _ 


FIGURE  3.4 


STABIUZED  WATER  LEVEL _ 

BELOW  DATUM. 

TOTAL  MONITORING  POINT  DEPTH 
BELOW  DATUM. 


MONITORING  POINT 
INSTALLATION  RECORD 


BELOW  DATUM.  IRP  Site  SS-04 

rROiiKJn  <?iiRFArr  nrcy  Remediation  by  Natural  Attenuation  TS 

GROUND  SURFACE - -  FEET  Langley  AFB,  Virginia 

PARSON^ 

ENGINEERING  SCIENCE,  INC, 

_  _  Denver.  Colorado 
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MONITORING  POINT  INSTALLATION  RECORD 

JOB  NAME  — Sitj  SS-04 - MONITORING  POINT  NUMBER 

JOB  NUMBER  729691.20220 - INSTALLATION  DATE  LOCATION 

DATUM  ELEVATION - -  GROUND  SURFACE  ELEVATION  _ _ 

DATUM  FOR  WATER  LEVEL  MEASUREMENT _ 

SCREEN  DIAMETER  &  MATERIAL  >-/(>,  Oi>  PA^ SLOT  SIZE  O.o, 
RISER  DIAMETER  &  MATERIAI  ^  f  r>  fiUc.  pr^ppH^^i  p  DIAMETER 

ES  REPRESENTATIVE 


GROUND  SURFACE -V 

CONCRETE - ■ 

THREADED  COUPLING - - 


-VENTED  CAP 
-COVER 


LENGTH  OF  SOUD 
RISER:  _ 


SOUD  RISER 


TOTAL  DEPTH 
OF  MONITORING 

POINT: 


LENGTH  OF 
SCREEN:  ^ 


SCREEN 


SCREEN  SLOT 
SIZE:  O-Or 


(NOT  TO  SCALE) 


LENGTH  OF  BACKFILLED 
BOREHOLE:  _ 

BACKRLLED  WITH:  _ 


FIGURE  3.4 


STABIUZED  WATER  LEVEL _ 

BELOW  DATUM. 

TOTAL  MONITORING  POINT  DEPTH 
BELOW  DATUM. 

GROUND  SURFACE  _ 


MONITORING  POINT 
INSTALLATION  RECORD 

IRP  Site  SS-04 

Remediation  by  Natural  Attenuation  TS 
_ _ Langley  AFB,  Virginia _ 

PARSONS 

ENGINEERING  SCIENCE,  INC, 
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Denver,  Colorado 


MONITORING  POINT  INSTALLATION  RFCORH 

JOB  NAME  — Langley  AFB  Site  $S-04 - MONITORING  POINT  NUMBER 

JOB  NUMBER  .  729j91, 20220 _ INSTALLATION  DATE  LOCATION 

DATUM  ELEVATION  - -  GROUND  SURFACE  ELEVATION 

DATUM  FOR  WATER  LEVEL  MEASUREMENT  _ _ _ 

SCREEN  DIAMETER  &  MATERIAL  _ S,  qt  ciyr 


RISER  DIAMETER  <Sc  MATERIAL 


_ SLOT  SIZE 

.  BOREHOLE  DIAMETER 
ES  REPRESENTATIVE 


GROUND  SURFACE- 


■VENTED  CAP 
■COVER 


CONCRETE - 

THREADED  COUPLING - - 


LENGTH  OF  SOUD 
RISER:  _ 


SOUD  RISER- 


TOTAL  DEPTH 
OF  MONITORING 
POINT:  I  I 


SCREEN 


LENGTH  OF  , 
SCREEN;  Jo 

SCREEN  SLOT 
SIZE:  001" 


(NOT  TO  SCALE) 


LENGTH  OF  BACKFILLED 
BOREHOLE:  _ 

BACKFILLED  WITH;  _ 


FIGURE  3.4 


STABIUZED  WATER  LEVEL _ 

BELOW  DATUM. 

TOTAL  MONITORING  POINT  DEPTH 
BELOW  DATUM. 


MONITORING  POINT 
INSTALLATION  RECORD 


BELOW  DATUM.  IRP  Site  SS-04 

ro/M.K.rx  Remediation  by  Natural  Attenuation  TS 

GROUND  SURFACE -  FEET  _ Langley  AFB,  Virginia _ 

PARSONS  ' 

ENGINEERING  SCIENCE.  INC, 

_■  _  Denver.  Colorado 
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MONITORING  POINT  INSTALLATION  RFCORH 

JOB  NAME  — Lqnglex-AFB  Site  SS-04 - MONITORING  POINT  NUMBER 

JOB  NUMBER  729691.20220 _ INSTALLATION  DATE  LOCATION  _ 

DATUM  ELEVATION - -  GROUND  SURFACE  ELEVATION  Z _ 

DATUM  FOR  WATER  LEVEL  MEASUREMENT  n _ _ _ _ 

SCREEN  DIAMETER  &  MATERIAL  liUJl  g  ot  c;i7r  ^  /  O 

RISER  DIAMETER  &  MATERIAL  _ BOREHOLE  DIAMETER  _ 

ES  REPRESENTATIVE 


FIGURE  3.4 


STABIUZED  WATER  LEVEL _  FEET 

BELOW  DATUM. 


MONITORING  POINT 
INSTALLATION  RECORD 


TOTAL  MONITORING  POINT  DEPTH _  FEET 

BELOW  DATUM. 

GROUND  SURFACE  _ _  FEET 


IRP  Site  SS-04 

Remediation  by  Natural  Attenuation  TS 
_ Langley  AFB,  Virginia 

PARSONS 

ENGINEERING  SCIENCE.  INC, 


Donver,  Colorado 
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MONITORING  POINT  INSTALLATION  RECORD 

JOB  NAME  — Longley  AFB  Site  SS-Q4 - MONITORING  POINT  NUMBER  *•/  P 

JOB  NUMBER  _.,?2969l. 20220 _ INSTALLATION  DATE  LOCATION _ 

DATUM  ELEVATION  - -  GROUND  SURFACE  ELEVATION  _ _ _ 

DATUM  FOR  WATER  LEVEL  MEASUREMENT _ _ _ _ 

SCREEN  DIAMETER  &  MATERIAL  ^  JLOT  SIZE >0 _ 

RISER  DIAMETER  <Sc  MATERIAL  '.0  _ BOREHOLE  DIAMETER  ‘/V  _ 

ES  REPRESENTATIVE  _ 


FIGURE  3.4 


STABIUZED  WATER  LEVEL 

_ feet 

BELOW  DATUM. 

TOTAL  MONITORING  POINT  DEPTH _ 

_  FEET 

BELOW  DATUM. 

GROUND  SURFACE  .. 

_  FEET 

MONITORING  POINT 
INSTALLATION  RECORD 


IRP  Site  SS-04 

Remediation  by  Natural  Attenuation  TS 
_ _ Langley  AFB,  Virginia  _ 

PARSONS 

ENGINEERING  SCIENCE. INC- 

Denver,  Colorado 
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MONITORING  POINT  INSTALLATION  RFCORH  . 

JOB  NAME  — Site  SS-04 - - - MONITO^G  POINT  NUMBER  ^  0  HAlP/j 

JOB  NUMBER  729691.20220 - INSTALLATION  DATE  LOCATION  _ _ 

DATUM  ELEVATION  - ^ - __  GROUND  SURFACE  ELEVATION  _ _  , 

DATUM  FOR  WATER  LEVEL  MEASUREMENT _ 

SCREEN  DIAMETER  &  MATERIAL  _ SLOT  SIZE  _ 

RISER  DIAMETER  <Sc  MATERIAL - ^  7S'^'  BOREHOLE  DIAMETER  ^  _ 

ES  REPRESENTATIVE _ 


GROUND  SURFACE -7 

CONCRETE - 

THREADED  COUPLING - - 


■VENTED  CAP 
■COVER 


LENGTH  OF.SOUD 
RISER:  ^ 


SOUD  RISER 


TOTAL  DEPTH 
OF  MONITORING 
POINT: . \  ^ 


LENGTH  OF 
SCREEN:  _i 


SCREEN 


SCREEN  SLOT 
SIZE:  OOr 


(NOT  TO  SCALE) 


LENGTH  OF  BACKFILLED 
BOREHOLE:  ^ 

BACKRLLED  WITH:  _ — 


FIGURE  3.4 


STABIUZED  WATER  LEVEL _ 

BELOW  DATUM. 

TOTAL  MONITORING  POINT  DEPTH 
BELOW  DATUM. 

GROUND  SURFACE  _ 


MONITORING  POINT 
INSTALLATION  RECORD 

IRP  Site  SS-04 

Remediation  by  Natural  Attenuation  TS 
_ _ Langley  AFB,  Virginia _ 

PARSONS 

ENGINEERING  SCIENCE,  INC, 


—  -  I 
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Denver,  Colorado 


MONITORING  POINT  INSTALLATiQN  RFCORD 


JOB  NAME  — Longley  AFB  Site  SS-04 - MONITORING  POINT  NUMBER  H 

JOB  NUMBER  729691.20110 - INSTALLATION  DATE  LOCATION _ 

DATUM  ELEVATION - -  GROUND  SURFACE  ELEVATION _ 

DATUM  FOR  WATER  LEVEL  MEASUREMENT _ ^ _ _ 

SCREEN  DIAMETER  &  MATERIAL  lA/g.  2/t/"  T.T>  , _ SLOT  SIZE  -OtO 

RISER  DIAMETER  &  MATERIAL - Slq"  T.P  .  BOREHOLE  DIAMETER  ^ 

ES  REPRESENTATIVE  ^  A  g. 


SCREEN  DIAMETER  &  MATERIAL 
RISER  DIAMETER  &  MATERIAL  _ 


,  SLOT  SIZE 


GROUND  SURFACE- 


CONCRETE 


THREADED  COUPUNG 


•VENTED  CAP 
•COVER 


SOUO  RISER 


LENGTH  OF  SOUD 
RISER:  Z' 


TOTAL  DEPTH 
OF  MONITORING 
POINT:  -  ■?  * 


SCREEN 


LENGTH  OF  f 
SCREEN: 

SCREEN  SLOT 
I  SIZE: -0.01- 

LENGTH  OF  BACKFILLED 
BOREHOLE: 

BACKnLLED  WITH:  ..  ^ 


^  e  (NOT  TO  SCALE) 

ln/lfU  IC  ^ 


FIGURE  3.4 


STABIUZED  WATER  LEVEL _ 

BELOW  DATUM. 

TOTAL  MONITORING  POINT  DEPTH 
BELOW  DATUM. 

GROUND  SURFACE _ 


MONITORING  POINT 
INSTALLATION  RECORD 

IRP  Site  SS-04 

Remediation  by  Natural  Attenuation  TS ' 
_ Langley  AFB,  Virginia  _ 

PARSONS 

ENGINEERING  SCIENCE.  INC. 
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Denver.  Colorado 


MONITORING  POINT  INSTALLATION  RFCORH 

JOB  NAME  — Longley  AFB  Site  SS-04 - -  MONITORING  POINT  NUMBER  ‘j  riO  2^^ 

JOB  NUMBER  729691.20110 - INSTALLATION  DATE  LOCATION  ^ 

DATUM  ELEVATION  - - - -  GROUND  SURFACE  ELEVATION _ _ 

DATUM  FOR  WATER  LEVEL  MEASUREMENT _ 

SCREEN  DIAMETER  &  MATERIAL  _ _ 

RISER  DIAMETER  &  MATERIAL  _ _ 


_  SLOT  SIZE 


•  BOREHOLE  DIAMETER 
ES  REPRESENTATIVE  , 


VENTED  CAP 
COVER 


GROUND  SURFACE 


CONCRETE- 

THREADED  COUPLING  - 


SOUD  RISER 


|.o^ 


3S- 


ar 


LENGTH  OF  SOUD 
RISER: 


LENGTH  OF  / 
SCREEN:  -S" 


SCREEN  SLOT 

SI7F!  o.or 


J^M  6*1  .J.Q 


TOTAL  DEPTH 
OF  MONITORING 
POINT: 


LENGTH  OF  BACigiLLED 
BOREHOLE:  _ 

BACKRULED  WITH:  _ T! 


STABIUZED  WATER  LEVEL 

FEET 

BELOW  DATUM. 

TOTAL  MONITORING  POINT  DEPTH 

_  FEET 

BELOW  DATUM. 

GROUND  SURFACE 

_  FEET 

\130 


FIGURE  3.4 

MONITORING  POINT 
INSTALLATION  RECORD 

IRP  Site  SS-04 

Remediation  by  Natural  Attenuation  TS 
_ Langley  AFB.  Virginia 


PARSONS 

ENGINEERING  SCIENCE.  INC. 


Denvor,  Colorado 
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MONITORING  POINT  DEVELOPMENT  RECORDS 


4MP-1  THROUGH  4MP-23 


MONITORING  POINT  DEVELOPMENT  RECORD 


Job  Number:  729691.20220 
Location:  Langlev  AFR.  IRP  Site  4 
Well  Number: 

Pre-Development  Information  "y 
Water  Level: _ *3^ 


Job  Name:  AFCF.E-RNA 
by:  SR/RN/GK 
Measurement  Datum  fb> 

Time  ('Start'):  ^Q>'Z:o 


Date:  U/ < 


1996 


Total  Depth  of  Well:  /Q .  V  n=>  C. 


Water  Characteristics 

Color  _ Clear 

Odor:  (^one^  Weak  Moderate  Strong 

Any  Films  or  Immiscible  Material  _ _ 

pH  y(o _ Temneraturer^O  _ 

Specific  Conductance^ p-S/cm"^  ^  6  ^ _ _ _ 


P..CL§t-Pev^lQpmgnt  Information 

Water  Level: _ 

Approximate  Volume  Removed: 
Water  Characteristics 


Time  (Finish):, 


Total  Depth  of  Well:. 


Color _ Clear  Cloudy 

Odor:  None  Weak  Moderate  Strong 

Any  Films  or  Immiscible  Material  _ _ 

pH _ JemperatureC^C) _ 

Specific  Conductance(pS/cm) _ _ 


Comments: 


1  :Vform  sVdevclop  .doc 


MONITORING  POINT  DEVELOPMENT  RECORD 


Job  Number;  729691.20220 
Location:  Langlev  AFB.  IRP  Site  4 
Well  Number: 


Job  Name:  AFCEE-RNA  >• 

by;  SR/RN/GK  Date:  y/ 

Measurement  Datum  P 


1226 


Pre-Development  Information 


Time  (Start) 


Water  Level:. 


/c> 


Total  Depth  of  Well:  /L'l.Q  TSuk  P 


Water  Characteristics 


CoIor_^ _ 

Odor:^  Weak 

Any  Films  or  Immiscible  Material 
pH  ^.S~T _ Temperature(°C). 


Moderate 


_Clear  (Cloudy 


Strong 


Specific  Conductance(uS/cm)  ^ 


Interim  Water  Characteristics 


Gallons  Removed 

IS 

pH 

Temperature  PC') 

1 

Specific  Conductance(|iS/cm). 

PcrtMT  D/ty 

^^.0  0  9-3^ 

(So93'^^ 

^7U  ^r,3z  (So9V7, 

-  7<o2. 


Post-Development  Information  Time  (Finish): _ 

Water  Level: _  Total  Depth  of  Well: _ 

Approximate  Volume  Removed:  _ _ 

Water  Characteristics 

Color _ .Clear  Cloudy 

Odor:  None  Weak  Moderate  Strong 

Any  Films  or  Immiscible  Material  _ 

pH _ Jemperature(°C) _ 

Specific  Conductance(pS/cm) _ _ 


Comments:  C^cCs.6€0  CvyTTM  S/^O. 


h\forms\develop.doc 


MONITORING  POINT  DEVELOPMENT  RECORD 


Job  Number:  729691.20220 
Location:  Langlev  AFB.  IRP  Site  4 
Well  Number: 

Pre-Development  Information 


Job  Name:  AFCF.F.-RNA 

by:  SR/RN/GK  Date: 

Measurement  Datum  t£jhF>  7~e>c. _ 


jm 


Time  fStaitJ: 


Water  r.evel:  STi>C. 

Water  Characteristics 


Total  Depth  of  Well:  /O-f  Q>TZc(tie*^\ 


Color  C-CC,<jOV  ,  a^AN4£ 

Odor:  ([N^p  Weak 

Any  Films  or  Immiscible  Material  _AJcA/^ 


.Clear  (^lou^ 
Moderate  Strong 


pH. 


Specific  ConductancerpS/cmJ  6 


Jemperature(°C)_j^j3i2_ 


Interim  Water  Characteristics 
Gallons  Removed_ 
pH - 


Temperature  (°C)_ 


o,S' 

on^ 

/.^r 

C.SI 

(S,^^ 

Z^.  1 

23.^1 

incefpS/cm')  . 

9'3o 

^26| 

/O,  '<=> 

3.  sr  S' 

/>{/ 


Time  (Finish):. 


Post-Development  Information 

Water  l  ^vpI-  ">.6^  ^  7t>^  C7^y»p)>  Total  Depth  of  Well:  QTDC, 

Approximate  Volume  Removed:  /  <  S _ 

Water  Characteristics 


Color 

Odor:  ^^onK  Weak 

Any  FilmrOfImmiscible  Material 

pH_^.Z4 _ 

Specific  Conductancef'iiS/cm) 


Ay/coc. 


lean  Cloudy 
"oaerate  Strong 


TemperaturePO  'ZMcO 


Comments: 


/^f«<i7»k.T7C  55>7/Aj<i  Op 


l:\foniis\dcvclop.doc 


MONITORING  POINT  DEVELOPMENT  RECORD 


Job  Number:  729691.20220 
Location:  Lanelev  AFB.  IRP  Site  4 
Well  Number:  L/  y 


Pre-Development  Information 
Water  Level: 


Water  Characteristics 


Job  Name:  AFCEE-RNA  , 

by:  SR/RN/GK  Date:  ^  .  IQQfi 

Measurement  Datum 

Time  (Start):  _ 

_  Total  Depth  of  Well:  ^  Q'l 


Interim  Water  Characteristics 


Gallons  Removed 

1 

dH 

Co.ll  k7Z 

<£.y7 

Temperature  f^C) 

'n.G 

\iU  1 

I^.G. 

Specific  Conductance(pS/cmX 

^^70  1 

2,zssl 

^jzo 
- 1 

Post-Development  Information 
Water  Level: _ 


Time  (Finish):. 


Total  Depth  of  Well:_ 


Approximate  Volume  Removed: 

Water  Characteristics 
Color 

Odor:  QNo^  Weak 


(7.?^ 


Clear 


Dloudy/ 


Moderate" - -  Strong 

Any  FilmToflmmiscible  Material  _ _ 

pH _ _ Temperature(°C) 

Specific  Conductance(uS/cm)  ^  . /C7Q  _ _ 


Comments: 


I:\fonns\devclop.doc 


MONITORING  POINT  DEVELOPMENT  RECORD 


Job  Number:  729691. 207,20 
Location:  Langlev  AFB.  IRP  Site  4 
Well  Number: , 

C>' 

Pre-Development  Information 


Water  Level: 


Job  Name:  AFCEE-RNA 

by:  SR/RN/GK  Date:  l[/< 

Measurement  Datum 

Time  (Start): _ / 

_  Total  Depth  of  Well:  ^ 


Water  Characteristics 

Color  i^/Sc*uJrJ _ Clear  ^loud^ 

Odor:  None  Weak  Moderate  Strong 

Any  Films  or  Immiscible  Material  _ 

pH  ___  _  ^  _ Temperatur^^Oi  /  "7. 

Specific  Conductance(pS/cm)  "7^-^  _ 


Interim  Water  Characteristics 


Gallons  Removed 

a.^ 

1 

1 

dh  'IjMxy 

TO’ 

az 

1 

Temperature  POl 

n.i 

llx 

i%X 

Specific  Conductance(pS/cm), 

lii 

— 

7iz. 

Post-Development  Information  Time  (Finish):_  /7o3 

Water  Level: _  Total  Depth  of  Well: _ 

Approximate  Volume  Removed:  _ 


Water  Characteristics 

Color  _ 

Odor:  None  Weak 

Any  Films  or  Immiscible  Material 

pH _ 

Specific  Conductance(pS/cm) _ 


Moderate 

ATtrrv/C 

jremperature(°C)_ 


Comments: 


I:\forms\dcvcIop.doc 

4 


MONITORING  POINT  DEVELOPMENT  RECORD 


Job  Number:  729691.20220 
Location:  Langlev  AFB.  IRP  Site  4 
Well  Number:  V 

Pre-Development  Information 

Water  Level 

Water  Characteristics 


Job  Name:  AFCEE-RNA  . 

by:  SRyRN/GK  Date:  .1996 

Measurement  Datum  T^AtP  , _ 

Time  (Start):.  _ 

_  Total  Depth  of  Well:  /(o.'Z- 


Color  B/leSl^ _ Plear  (^oudyY— ^ 

Odor:  None  Weak  Moderarc""" — ^ Strong 

Any  Films  or  Immiscible  Material  _ _niZI 

pH^ _ Temperature(°C)  I  _ 

Specific  ConductancefuS/cm)  _ 


Interim  Water  Characteristics 


Gallons  Removed 

1 

(S 

dH 

17,23 

1.2L 

Temperature  f^C'l 

lU 

/1^ 

Specific  Conductance(pS/cm). 

- ! 

7 


Post-Development  Information 

Water  Level: _ 

Approximate  Volume  Removed: 
Water  Characteristics 


Time  (Finish):.  l(s> 


_  Total  Depth  of  Well:. 

U  ^  _ 


Color  -SL.  y<lXjr^  Clegr^^CloiiHy 

Odor:  None  Weak  (Modern^  Strohg 

Any  Films  or  Immiscible  Material  ^  _ 

pH_  _  _ TemperaturerOl  I 

Specific  Conductancef pS/cm)  ^  ^  ^ _ _ _ 


Comments: 


l;\fornis\dcvelop.doc 


MONITORING  POINT  DEVELOPMENT  RECORD 


Job  Number:  729691.20220 
Location:  Lanelev  AFB.  IRP  Site  4 
Well  Number: 

\V  p 

Pre-Development  Information 

Water  Level: _ 3  "7 


Job  Name:  AFCEE-RNA 

by:  .SR/RN/gK<;;^  ^  .  IQQ^ 

Measurement  Datum _ IQC,  _ 

Time  (Start): _ 1^1^ _ 

_  Total  Depth  of  Well:  /  O  «  3 


Water  Characteristics 


Color 


Odor:  Weak 

Any  Films  or  Immiscible  Material 

pH  ^  AO _ Temperature(°C). 

Specific  ConductancefuS/cml  ^ 


Clear 


Moderate- 

Ari? 


Strong 


-2^ 


Interim  Water  Characteristics 


Gallons  Removed_ 

0^ 

u-h 

ot 

lO 

pH 

l).^\ 

Ln 

fi? 

Temperature  (^C) 

Specific  Conductance(pS/cm)! 

W| 

7\o 

Rost-Development  Information 
Water  Level: _ 


Time  (Finish):, 


Total  Depth  of  Well:, 


Approximate  Volume  Removed: 


Water  Characteristics 


/•  O  (r>/YLUd>A/^ 


Color 

Odor:  None  Weak 

Any  Films  or  Immiscible  Material 


rJ 


pH _ 

Specific  Conductance(pS/cm)_ 


JDlear  /^^Sud^ 
^o^rat^T"'^  Strong 

TU~rt— 


Jemperature(®C) 

r^o _ 


Comments: 


l:\forms\dcvcIop.doc 


MONITORING  POINT  DEVELOPMENT  RECORD 


Job  Number:  729691.20220 
Location:  Langlev  AFB.  IRP  Site  4 
Well  Number: 


Job  Name:  AFCEE-RNA 

by:  SR/RN/GK  Date:  ^<y3/  1996 

Measurement  Datum  7~c>C- _ 


Ene-Development  Information 


Time  CStartV  O  S~~ 


Water  Level: 


Total  Depth  of  Well:  9,9'S 


Water  Characteristics 

Color _ _ _  Clear  <^ud^ 

Odor:  None  Weak  (MoHerat^  Strong 

Any  Films  or  Immiscible  Material  - - 

pH  "7  ^  ^ _ TemperaturePCI  _ 

Specific  ConductancefuS/cm")  Q^o _ 


Interim  Water  Characteristics 
Gallons  Removed 

pH____Ti_LlL_ _ 

Temperature  (°C)_ 

Specific  Conductance(|iS/cm)_ 


yo3o 

5,^  y - 


Post-Development  Information 


Time  (Finish):. 


Water  Level: _  Total  Depth  of  Well: 

Approximate  Volume  Removed:  ^ _ 


Water  Characteristics 

Color  ^  _ ^leai^^  Cloudy 

Odor:  (Non^  Weak  Moderate  Strong 

Any  FilmToTlrrimiscible  Material  _ 

pH  O _ Jemperature(®C)_/2iifi _ 

Specific  ConductancefuS/cm^  _ 


Comments: 


I:\fonns\dcvelop.doc 


MONITORING  POINT  DEVELOPMENT  RECORD 


Job  Number:  729691.20220 
Location:  Langley  AFB.  IRP  Site  4 
Weil  Number: 

Pre-Development  Information 
Water  Level: 


Job  Name:  AFCEE-RNA 

by:  SR/RN/GK  Date:  1996 

Measurement  Datum  7~Z^C _ 

Time  fStaiTl:  ^ ^  ^ ^ _ 

_  Total  Depth  of  Well:  ^  O  (v/  (AsX>  /ryp 


Water  Characteristics 

Color  Clear  Cloudy 

Odor:  ^eak^  Moderate  Strong 

Any  Films  or  Immiscible  Material  _ 

pH  _ TemperaturePCl  2-3.  ^ _ 

Specific  ConductancefiiS/cm'l  ^  ZO  _ 


Interim  Water  Characteristics 

Gallons  Removed 

oS 

L< 

1  2^0 

pH 

1,1^ 

1,13 

n,is 

273 

Temperature  (^O 

23.0 

2J.& 

zo^ 

Specific  Conductance(pS/cm) 

_  ^ 

* 

Coco/?. 

't&h 

CcoJCi^ 

5C.CKVJ 

ClUM- 

1 

East-Development  IpfonnatiQn 
Water  Level: 


Total  Depth  of  Well:_2V 


Approximate  Volume  Removed: 
Water  Characteristics 

Color  SXcccnJ 


2.  ^ 


Cloudy 

Odor:  None  Weak  ^^deraty  Strong 

Any  Films  or  Immiscible  Material  _ _ 

pH  *^,73 _ Temperaturef°C^  ^ c)^  3 

Specific  Conductance(pS/cm)^ _ 


Comments: 

^  /^€rrcA 


JT/oo 


l:\fonns\dcvclop.doc 


I 

/ 


MONITORING  POINT  DEVELOPMENT  RECORD 


Job  Number:  729691.20220 
Location:  Langlev  AFB.  IRP  Site  4 
Well  Number: . 


Pre-Development  Information 


Water  Level:. 


Job  Name:  AFCE 


by:  SR/RN/GKq^> 
Measurement  Datum^ 


Date:  ^^/3/ 

2oc _ 


jm 


Time  (Start):_ 


0^00 


Total  Depth  of  Well 


Water  Characteristics 
Color_ 


JUlear  Q^udy^ 
Mo^rate  Strong 


Odor:  cNon&  Weak 

Any  Films  or  Immiscible  Material  _ _ 

pH _ i _ Temperaturer^C^  /"?.  \ 

Specific  Conductance(pS/cm) _ _ 


EosNDevelopment  Information 
Water  Level: _ 


Time  (Finish):, 


Total  Depth  of  Well:. 


^  ' 


Approximate  Volume  Removed: 


O.r 


Water  Characteristics 


Color. _ 

Odor:  Weak 

Any  Films  or  Immiscible  Material 


JTlear  <^Qoudy^ 


g: 


Moderate  . 


Strong 


pH _ 

Specific  Conductance(pS/cm), 


_Xemperature(°C). 


i^erat^f 


~TY7^ 


Comments: 


l  :\fonns\de  vcl  op  .doc 


MONITORING  POINT  DEVELOPMENT  RECORD 


Job  Number:  729691.20220 
Location:  Langlev  AFB.  IRP  Site  4 
Well  Number: 

Pre-Development  Information 


Job  Name:  AFCF.F.-RNA 

by:  SR/RN/GK  Date:  <  .1996 

Measurement  Datum  70  _ 

Time  (StartV  ^  7  /  O  _ 


Water  Level:„  r^g^/3  72SO 

Water  Characteristics 


Total  Depth  of  Well: 

roc 


Color  "tAN _ Clear  ^ 

Odor:  None  Weak  Moderate  Strong 

Any  Films  or  Immiscible  Material  _ 

pH _ Jemperature(°C) _ 

Specific  Conductance(pS/cm) _ 


Approximate  Volume  Removed: 
Water  Characteristics 


Color_^ - 

Odor:  ^o^  Weak 

Any  Films  or  Immiscible  Material 
pH  _ 


LCle^  Cloudy 
Jerate 


Strong 


Specific  Conductance(pS/cm)_ 


JemperaturerC), 


Comments:  - 


I:\forTns\dcvcIop.doc 


MONITORING  POINT  DEVELOPMENT  RECORD 


Job  Number:  729691.20220 
Location:  Langley  AFB.  TRP  Site  4 
Well  Number:  f{ 


Job  Name:  AFCEE-RNA  y 

by:  SR/RN/GK  Date:  lyf  .1996 

Measurement  Datum  _ 


Pre~Development  Information 


Water  Level: 


Time  (Start):, 


:  /^fS^ 


Total  Depth  of  Well: 


•  U.  ^  S 


Water  Characteristics 


Color  _ 

Odor:  ^o^^  Weak 

Any  Films  wTmmiscible  Material 

pH  _ .Temperature(°C). 

Specific  Conductance(pS/cm)  ^ 


jDlear  V^loudy 
Moderate 


Strong 


Interim  Water  Characteristics 


Gallons  Removed 

o.z. 

oc/o.? 

pH 

1 

\znim_ 

7/2 

Temperature  r°C') 

26  r 

2IS 

2(.^ 

Specific  Conductance(pS/cm)., 

6?^ 

' 

lcS( 

PosNDevelopment  Information 


Time  (Finish):. 


Water  Level: _ 

Approximate  Volume  Removed: 
Water  Characteristics 


_  Total  Depth  of  Well:. 

P.'S  fj? _ 


Color  Clear  Cloudy 

Odor:  (^fene^  Weak  Moderate  Strong 

Any  Films  or  Immiscible  Material  _ 

pH^ _ Temperaturef^C^  ^ 

Specific  Conductancef fiS/cm^  "7 O'! _ _ 


Comments: 


l:\forms\dcvclop.doc 


MONITORING  POINT  DEVELOPMENT  RECORD 


Job  Number:  729691.20220 
Location:  Lanelev  AFB.  IRP  Site  4 
Well 

Pre-Development  Information 

Water  Level: _ 

Water  Characteristics 

Color _  Clear  Cloudy 

Odor:  None  Weak  Moderate  Strong 

Any  Films  or  Immiscible  Material  _ _ 

pH _ Jemperature(®C) _ _ 

Specific  Conductance(nS/cm). _ _ 


JobNam^^CEE-RNA 

by:  SR^/gK  _  Date:  3  .1996 

Measurement  Datum  _ 


Time  (Start):. 


Total  Depth  of  Well:. 


Interim  Water  Characteristics 

Gallons  Removed _ 

pH _ 

Temperature  (°C) _ 

Specific  Conductance(pS/cm). 


Post-Development  Information 
Water  Level: _ 


Approximate  Volume  Removed: 

Water  Characteristics 

Color _  Clear  Cloudy 

Odor:  None  Weak  Moderate  Strong 

Any  Films  or  Immiscible  Material  _ _ 

pH _ Jemperature(°C) _ 

Specific  Conductance(pS/cm) _ _ _ 


Time  (Finish): _ 

Total  Depth  of  Well:. 


Comments: 


I  ;\forms\dcvc!op.doc 


MONITORING  POINT  DEVELOPMENT  RECORD 


Job  Number:  729691.20220  Job  Name^AECEEiEHA 

Location:  Lanelev  AFB.  IRP  Ske  4  by:  Date:  l_[ 

Well  Number:  V  H  P~  {d ')  Measurement  Datum  _ 

Pre-Development  Information  Time  (Start): _ 

Water  Level: _  Total  Depth  of  Well: 

Water  Characteristics 

Color _ Clear  Cloudy 

Odor:  None  Weak  Moderate  Strong 

Any  Films  or  Immiscible  Material  _ 

pH _ Jemperature(°C) _ 

Specific  Conductance(pS/cm) _ 


Interim  Water  Characteristics 

Gallons  Removed _ 

pH _ 

Temperature  (®C) _ 

Specific  Conductance(pS/cm). 


Post-Development  Information  Time  (Finish): _ 

Water  Level: _  Total  Depth  of  Well: _ 

Approximate  Volume  Removed:  _ 

Water  Characteristics 

Color _ J31ear  Cloudy 

Odor:  None  Weak  Moderate  Strong 

Any  Films  or  Immiscible  Material  _ 

pH _ Jemperature(°C) _ 

Specific  Conductance(pS/cm) _ 


Comments: 


l:\forms\dcvcIop.doc 


MONITORING  POINT  DEVELOPMENT  RECORD 


Job  Number:  729691.20220 
Location:  Lanelev  AFB.  IRP  Site  4 
Well  Number:  7rviP— Q 

Pre-Development  Information 


Job  Name:  AFCF.R-RNA 
by:  SR/RN/GK 


Date 


■.ji/l 


Measurement  Datum  P  TbO 

Time  (Start):_ 


mi 


Water 


Level:_  ^  I  ^  c) 


Total  Depth  of  Well; 


:  /4-7c' 


Water  Characteristics 

Color  _ Clear 

Odor:  None  Weak  Moderate  Strong 

Any  Films  or  Immiscible  Material  _ 

pH_^ _ Temperature(°C) _ 

Specific  Conductance(|iS/cm) _ 


Interim  Water  Characteristics 


Gallons  Removed 

o,/ 

d.z 

pH___  _ 

7m 

Temperature  f^C^ 

n'\ 

Specific  Conductance(pS/cm) 

f(ol 

%-! 

1001 

i<s&7 

RosNDevelopment  Information  Time  (Finish):, 

Water  Level: _ '  _  Total  Depth  of  Well:_ 

Approximate  Volume  Removed:  d>,7 _ 


Water  Characteristics 

Color*-^^^^  _ Clear  Cloudy 

Odor:  None  Weak  Moderate  Strong 

Any  Films  or  Immiscible  Material  _ 

pH  ^  ^3 _ Jemperature(®C)_j?:^1.2 _ 

Specific  Conductancef pS/cml  /  ^  t  “7 _ 


Comments: 

p£At6?ft<.T}c  Sfixnt^G  *■ 


l:\forTns\clcvclop.doc 


MONITORING  POINT  DEVELOPMENT  RECORD 


Job  Number:  729691.20220 
Location:  Langlev  AFB.  IRP  Site  4 
Well  Number:  S 

Pre^Development  Information 


Job  Name:  AFCER-RNA 
by:  SR/RN/GK 


Date: 


Measurement  Datum 


Time  (Start):. 


Water  Level: _ _  Total  Depth  of  Well:. 

Water  Characteristics 


Color _ Clear  Cloudy 

Odor:  None  Weak  Moderate  Strong 

Any  Films  or  Immiscible  Material 

pH _ Temperature(°C) _ 

Specific  Conductance(pS/cm). _ 


mfi 


Interim  Water  Characteristics 

Gallons  Removed _ 

pH _ _ 

Temperature  (°C) _ 

Specific  Conductance(|iS/cm). 


Post-Development  Information 
Water  Level: _ 


Approximate  Volume  Removed 

Water  Characteristics 

Color _ Clear  Cloudy 

Odor:  None  Weak  Moderate  Strong 

Any  Films  or  Immiscible  Material  _ _ 

pH _ Jemperature(°C) _ 

Specific  Conductance(pS/cm) _ _ 


Time  (Finish): _ 

Total  Depth  of  Well:. 


Comments: 


I:\forms\dcvclop.doc 


MONITORING  POINT  DEVELOPMENT  RECORD 


Job  Number:  729691.20220 
Location:  Lanolev  AFB.  IRP  Site  4 
Well  Number:  JhhdJiD 

Pre-Development  Information 


Job  Name:  AFCEE-RNA  /  . 

by:  SRmN/GK  Date: 

Measurement  Datum  _ 


Water  Level:^ 


Time  (Start):^ 


09  ao 


Total  Depth  of  Well:^ 


^  I  ^  }  9~ 


Water  Characteristics 


Color _ 

Odor:  None 

Any  Films  or  Immiscible  Material 

pH  *  t  (l> _ Temperature(°C)^ 

Specific  Conductance(pS/cm)_[ViS _ 


llcan  Cloudy 

lerate  Strong 


Interim  Water  Characteristics 


Gallons  Removed 

//.(? 

/U 

U 

dH 

Ijl 

\n.\r 

I.IH 

Temperature  (°0 

\SA 

Specific  Conductance(|iS/cm) 

[79 1 

7H? 

IH^I 

7V-2 

Post-Development  Information  Time  (Finish): _ 

Water  Level: _  Total  Depth  of  Well:. 

Approximate  Volume  Removed:  _ 


Water  Characteristics 


Color _ 

Odor:  None  Wea 

Any  Films  or  Immiscible  Mafefial 


!le^  Cloudy 

lerate  Strong 


pH _ 

Specific  Conductance(pS/cm)_ 


_Temperature(°C)_ 


Comments: 


I  :Vfonns\dcvcIop.doc 


MONITORING  POINT  DEVELOPMENT  RECORD 


Job  Number:  729691 .20220 
Location:  Langlev  AFB.  IRP  Site  4 
Well  Number: 

Pre-Development  Information 

Water  Level:  ^  / 


Job  Name:  AFCEE-RNA 

by:  SR/RN/G.K_...  Date:  1996 

Measurement  Datum  _ 

Time  fStart^:  _ 

_ _  Total  Depth  of  Well: 


Water  Characteristics 


Color. 

Odor:  None  Weak 

Any  Films  or  Immiscible  Material 

pH _ IL  L _ Jemperature(°CX 

Specific  Conductance^ uS/cm^  /  G  t 


trong 


Interim  Water  Characteristics 


Gallons  Removed 

If-r 

7,0 

pH 

7.  DP 

m 

Temperature  (°0 

l/l^ 

l(,z> 

n.^ 

17.0 

Specific  Conductance(pS/cm) 

Cm 

Post-Development  Information 


Time  (Finish):, 


iz  vr 


Water  Level: _ 

Approximate  Volume  Removed: 
Water  Characteristics 


_  Total  Depth  of  Well:, 

j4- _ 


Color  _ 

Odor:  None 

Any  Films  or  Immiscible  MatSual 

pH_ _ 

Specific  Conductance(pS/cm) _ 


|Cloudy 

:e 


Jemperature(°C). 


Strong 


Comments:  /. 


^  SUvJ  I 


1  :\fonns\de  velop  .doc 


MONITORING  POINT  DEVELOPMENT  RECORD 


Job  Number:  729691.20220 
Location:  Langlev  AFB.  IRP  Site  4 
Well  Number: 

roj 

Pre-Development  Information 
Water  Level: _ 


Job  Name:  AFCEE-RNA  /  j 

by:  SR/RN/GK  Date:  1996 

Measurement  Datum  T7n  G _ 


Time  (Start):. 


o 


Total  Depth  of  Well:  2.  ^  ^ 


Water  Characteristics 

Color  ^3^  _ Clear  Cloudy 

Odor:  None  Weak  Moderate  Strong 

Any  Films  or  Immiscible  Material  _ 

pH  7.  ^ _ Temperaturef°Ol  /  3  7 

Specific  Conductance(pS/cm)^ _ 


Interim  Water  Characteristics 


Gallons  Removed 

i,i> 

/.r 

pH 

l,v 

7,33 

Temperature  PC) 

/3-7 

in 

1 13.-7 

Specific  Conductance(pS/cm) 

^^3  1 

Post-Development  Information  Time  (Finish):^ 

Water  Level: _  Total  Depth  of  Well: _ 

Approximate  Volume  Removed:  2-.  ~L. _ _ 


Water  Characteristics 

Color  T~^ _ 

Odor:  None  Weak 

Any  Films  or  Immiscible  Material 

pH _ 

Specific  Conductance(|iS/cm) _ 


Clear 
(Moderat^ 


J'emperature(°C)_ 


Strong 


Comments: 


l:\forms\devcIop.doc 


MONITORING  POINT  DEVELOPMENT  RECORD 


Job  Number:  729691.20220 
Location:  Langlev  AFB.  IRP  Site  4 
Well  Number:  awPW~l  ^(aJ  ) 

Pre-Development  Information 

Water  Level:_ 


Job  Name:  AFCEE-RNA  /  /  ✓ 

by:  SIVRN/GK  Date:  U  1996 

Measurement  Datum  P  Th  O _ 

Time  tStartV  i  Z  lO _ 


Total  Depth  of  Well:  //"Zl 


Water  Characteristics 

Color_  _ Clear 

Odor:  None  Weak  Moderate  Strong 

Any  Films  or  In\miscible  Material  _ 

pH  _ Temperature(°C) _ 

Specific  Conductance(|iS/cm)_£/,3 _ — _ _ 


Interim  Water  Characteristics 


Gallons  Removed 

1.  d 

4  5- 

dH 

6Jl 

6.7? 

Temoerature  (°C) 

ri 

l/S,0 

in 

IK. 

Specific  Conductance(pS/cm)J 

vsj 

th'\ 

til 

Post-Development  Information  Time  (FinishV  12.30 

Water  Level: _  Total  Depth  of  Well: _ 

Approximate  Volume  Removed: 


Specific  Conductance(pS/cm). 


Comments: 


l:\fonns\dcvclop.doc 


MONITORING  POINT  DEVELOPMENT  RECORD 


Job  Number:  729691.20220 


Location:  Lanelev  AFB.  IRP  Site  4 
Well  Number: 


Pre-Development  Information 


Water  Level:  ^  i 


Job  Name:  AFCRF,-RNA  , 

by:  SR/RN/GK  Date:  /f/^/^^1996 

Measurement  Datum  17Z>C _ 

Time  (Start):_  (Sfo 

_  Total  Depth  of  Well:  / /. 


Water  Characteristics 

Color  _ Clear  /Clo^y 

Odor:  None  Weak  Moderate -  Strong 

Any  Films  or  Immiscible  Material  ^ 

pH  d _ Temperature^  °C^  I'H  ,  ^ _ 

Specific  Conductance(pS/cm)__SJ?i^ _ 


Interim  Water  Characteristics 


Gallons  Removed 

o.<  /.o| 

pH 

t.fr  75/r 

Temperature 

IL.<  iS.fi 

Specific  Conductance(pS/cmX 

1 

^  ^trDriO  :z_ 

(Tr^  /0(sT 

P<l6ptjc^  yO^  ^  S-fT'TiV  0, 

cess  2. ) 

c<A/ 


Post-Development  Information  Time  (Finish): _ 

Water  Level: _  Total  Depth  of  Well: _ 

Approximate  Volume  Removed:  _ 

Water  Characteristics 

Color _ Clear  Cloudy 

Odor:  None  Weak  Moderate  Strong 

Any  Films  or  Immiscible  Material  _ 

pH _ Temperature(°C) _ 

Specific  Conductance(pS/cm) _ • 


Comments: 


l:\forTns\dcvclop.doc 


MONITORING  POINT  DEVELOPMENT  RECORD 


Job  Number:  729691.20220 
Location:  Lanelev  AFB.  IRP  Site  4 
Well  Number:  Ut^P-'ZO 

Pre~Deveiopment  Information 

Water  Level:_  V.7T 


Job  Name:  AFCER-RNA 

by:  SR/RN/GK  Date:  //A  .1996 

Measurement  Datum  TnO _ 

Time  (Start):_ 

_  Total  Depth  of  Well: 


Water  Characteristics 


Color. 

Odor:  Weak 

Any  Films  or  Immiscible  Material 

pH _ "7/  7  ^ _ Temperature(°C). 

Specific  ConductanceCuS/cm'l  ^ 


Moderate''^' — ^ 


Clear 


Strong 


Interim  Water  Characteristics 
Gallons  Removed 


PH_ 


Temperature  (°C). 


Specific  Conductance(pS/cm). 


ill 


I/O 


OA 


fh 


ill 


Hjn_ 


oMiiv 


577  |57l  I 


Post-Development  Information 

Water  Level: _ 

Approximate  Volume  Removed: 


Time  (Fmish):„ 

Total  Depth  of  Well: _ 


Water  Characteristics 


^ ^  _ Cle^ 


Color 

Odor:  None  Weak 

Any  Films  or  Immiscible  Material 
pH _ 


Moderal 


Strong 


Specific  Conductance(pS/cm)_ 


jremperature(®C)_ 


Comments: 


l  ;\fonn  s\d  c  vcl  op  .doc 


MONITORING  POINT  DEVELOPMENT  RECORD 


Job  Number:  729691.20220 
Location:  Langlev  AFB.  IRP  Site  4 
Well  Number:  *'*  A\ 

Pre-Development  Information 

Water  Level: _ ^  I 

Water  Characteristics 


Job  Name:  AFCEE-RNA  . 

by:  SIVRN/GK  Date:  /o/V  1996 

Measurement  Datum _  ^ 

Time  (Start): _ 1^0^ _ 

Total  Depth  of  Well: 


Color _ 

Odor:^  Weak 

Any  Films  or  Immiscible  Material  _ 

pH  P"  yt _ Temperature(°CX 

Specific  Conductancef uS/cm")  ^  ^ 


Clear  <^lou^ 
Moderate 


3:^3 


Strong 


Interim  Water  Characteristics 

Gallons  Removed  i/LC-  f  /])  A-"  V 

pH _ _ _ 

Temperature  (°C) _ 

Specific  Conductancef  uS/cm"!  _ 


Post-Development  Information  Time  (Finish): _ 

Water  Level: _ Total  Depth  of  Well: _ 

Approximate  Volume  Removed:  _ 

Water  Characteristics 

Color _ _ _ Clear  Cloudy 

Odor:  None  Weak  Moderate  Strong 

Any  Films  or  Immiscible  Material  _ 

pH _ _ .Temperature(°C) _ 

Specific  Conductance(nS/cm) _ 


Comments: 

y  \  /V'fr^Y 


l:\forTns\dcvclop.doc 


MONITORING  POINT  DEVELOPMENT  RECORD 


Job  Number:  729fi9 1.20220 
Location:  Langlev  AFB.  IRP  Site  4 
Well  Number:  Wrh  O'  2-3 


Job  Name:  AFCF.F-RNA 
by:  SR/RN/GK 
Measurement  Datum _ 


Pre-Development  Information 


Time  fStartl:  I 


Water  Level:  In.^^ 


Total  Depth  of  Well: 


Water  Characteristics 

Color^""V^O^A  _ plear 

Odor:  Weak  Moderate  Strong 

Any FilmTorlmniiscible Material  _ _ _ 

pH _ {  o  «  _ Temperaturef°C^  ^ 

Specific  Conductance(pS/cni) _ _ _ 


Interim  Water  Characteristics 

Gallons  Removed _ 

pH  Co  .^O _ 

Temperature  (°0  J~)  ^ 

Specific  Conductance(pS/cm) _ 


Post-Development  Information  Time  (Finish): _ 

Water  Level: _ Total  Depth  of  Well: 

Approximate  Volume  Removed:  _ _ 

Water  Characteristics 

Color _ _ _ Clear  Cloudy 

Odor:  None  Weak  Moderate  Strong 

Any  Films  or  Immiscible  Material  _ _ 

pH _ _ _ Jemperature(°C) _ ^ 

Specific  Conductance(pS/cm) _ _ 


Comments: 


l:\forms\deveIop.doc 


GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Lanelev  AFB  -  IRP  Site  4 
Sampling  Dates  10/27/96  -  1 1/3/96 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL 


REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Special  Sampling; 
DATE  AND  TIME  OF  SAMPLING:  jU' \ 

/D  tI 


SAMPLE  COLLECTJ^D  BY( 
WEATHER:  LaO  /QiJ' 


K-Cc 


r/SR/BL 


ofiyarsons 


]  Special  Sampling;  „ _ 

1226  ft  M  8  a.m./(^mP 


'  •  —  - - -  . ~  _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (Describe): 


(number) 


MONITORING  WELL  CONDITION:  v 

[  ]  LOCKED:  M  UNLOCKED 

WELL  NUMBER  (I^IS  NQ^  APPARENT 

STEEL  CASING  CONDITION  IS:  £/i  ^TA>OT _ 

INNER  PVC  CASING  CONDITION  IS: 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  (^NOU^  APPARENT 
DEFICIENCIES  CORRECTED  BY  SAMPLE  anXTCTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off  I  r\ 

1  t  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH  V  SCt  I  ^ 

Items  Cleaned  CListl:  r  \p-g_  ^ 


2[  ] 


3[  ] 


4[  ] 


PRODUCT  DEPTH 

Measured  with. — 

WATER  DEPTH 

Measured  with: _ 


WATER-CONDITION  BEFO 
Appearance: 
Odor:. 


'ORE  WELL  EVACUATION  (Describe): 
r  b)roixJ‘r- _ 


Other  Comments: 


WELL  EVACUATION:  ^  • 

Method:  V^r/  sfoV r  /< 


Volume  Removed:^ 
Observations: 


TD-  /|,30 


W^j^Tgligh^  -  very)  cloudy 
WaterTeveTO-ose  -  fell  -  no  change) 
Water  odors; 

Other  comments:. 


PT.  BELOW  DATUM 


.FT.  BELOW  DATUM 


/ » 5  goiitrro 


L:\fomis\gwsampic.doc 
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Groundwater  Sampling  Record 

Monitoring  Well  No.  P-  (Cont'd) 

5  [  ]  SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of:  ^ 

fy  Pump,  type:__  <■' 

[  ]  Other,  describe: _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 

6  [  ]  ON-SITE  MEASUREMENTS: 


Time 

\u og 

\iol5‘ 

Measured  with 

Temp  (°C) 

. 

1 

pH 

1.  l~7 

“I.lL 

Cond  (pS/cm) 

5^1 

. 513 

DO  (mg/L) 

o  #  1 9* 

a. 

Redox  (mV) 

-  *10.3. 

-^■s  .M 

Salinity 

Nitrate 

Sulfate 

Ferrous  Iron 

7  [  ]  SAMPLE  CONTAINERS  (material,  number,  size):. 

i 

8  [  ]  ON-SITE  SAMPLE  TREATMENT: 


[  ] 

Filtration:  Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

[  ] 

Preservatives  added: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

Metliod 

Containers: 

9[]  CONTAINER  HANDLING: 

^  Container  Sides  Labeled 
[  L  Container  Lids  Taped 
Nt-^  Containers  Placed  in  Ice  Chest 

10  [  1  OTHER  COMMENTS: _ 


L:Vforms\gwsamplc.doc 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Langlev  AFB  -  IRP  Site  4 
Sampling  Dates  10/27/96  -  1 1/1/96 

GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  P  _ 

(number) 

REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING;  1996  a.m./p. m. 

SAMPLE  COLLECTED  BY:  RN/SRy^L/GK  of  Parsons  F.S 

WEATHER: _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (Describe): _ 


MONITORING  WELL  CONDITION: 

(  ]  LOCKED:  [  ]  UNLOCKED 

WELL  NUMBER  (IS  -  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ ^ _ 

INNER  PVC  CASING  CONDITION  IS: _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ _ 


Check-off 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH. 

Items  Cleaned  (List): _ 


2[  ] 

PRODUCT  DEPTH 

FT.  BELOW  DATUM 

Measured  with: 

WATER  DEPTH  ^  9 

FT.  BELOW  DATUM 

Measured  with:  5*0 C  / 

3[  ] 

WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 
Appearance:  Ciut/OV 

Odor:  A/tnr\rg. 

Other  Comments: _ 


4[  ] 


WELL  EVACUATION: 

Method: 


Volume  Removed: _ 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 
Water  odors: _ 


Other  comments:. 


L:\forms\gwsamplc.doc 
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5[  ] 


6[  ] 


Groundwater  Sampling  Record 

Monitoring  Well  No.  (Cont'd) 


SAMPLE  EXTRACTION  METHOD: 


n 


Bailer  made  of: _ 

Pump,  type:_f£yZ.tS77hcn  <~ 
Other,  describe: _ 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


ON-SITE  MEASUREMENTS: 


■™a 

v/%a 

1 

Measured  with 

Temp  (°C) 

mBjISttIk 

WBEaM 

ll.-O 

lES^niH 

■Si 

1.6^ 

HEEH 

Cond  (^lS/citi) 

isam 

DO  (mg/L) 

S'/ 3^ 

WSMtSM 

mSEM 

w^a 

Redox  (mV) 

BBbH 

am 

Salinity 

^T^rlvl  LlLv 

Sulfate 

Ferrous  Iron 

7[  ] 


SAMPLE 


CQ^AlNmiS  ^matCT^numb^^^:  ^6^1  l/O/h.  -  'g  VC>c  /rV/<f 


Q\  /Lr  a/  Pol,^  ^ 


8[  ] 


ON-SITE  SAMPLE  TREATMENT: 


r  1  Filtration:  Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

[  ]  Preservatives  added:  \ 

V 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

CONTAINER  HANDLING: 

[  ]  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

[  ]  Containers  Placed  in  Ice  Chest 

OTHER  COMMENTS:  "klox/J 

/k^LSTVH.'Dc  cTfTrn/Ate  ~  S' 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Lanelev  AFB  -  IRP  Site  4 
Sampling  Dates  10/27/96-  H/3/96 

GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  _ 

(number) 

REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Special  Sailing; 

DATE  AND  TIME  OF  SAMPLING:  .  1996  IQ  (  5  a.m./p.m. 

SAMPLE  COLLECTED  BY:  RH^WBLZQK.  of  Parsons  F.S 

WEATHER:  /M  iXr )  JO  1,  _ _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  fPescribeV  7~7Cwa  P  _ 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  [  ]  UNLOCKED 

WELL  NUMBER  (IS  -  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ 

INNER  PVC  CASING  CONDITION  IS: _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe):_ _ 


Check-off 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH. 

Items  Cleaned  (List): _ 


2  [  ]  PRODUCT  DEPTH _ FT.  BELOW  DATUM 

Measured  with: _ 

WATER  DEPTH _ ^FT.  BELOW  DATUM 

Measured  with: _ 


3  [  ]  WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:  S'  C  i  _ 

Odor: _ _ 

Other  Comments: _ 

4  [  ]  WELL  EVACUATION: 

Method:  _ 

Volume  Removed: _ 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors: _ 

Other  comments: _ 


L:\forms\gwsample.doc 
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5t  ] 


6[  ] 


Groundwater  Sampling  Record 

Monitoring  Well  No.  P  (Cont'd) 

SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ 

Pump,  type:_ 

[  ]  Other,  describe: _ _ _ _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


ON-SITE  MEASUREMENTS: 


Time 

(HO  2^ 

(H^G 

Measured  with 

Temp  (°C) 

/C,n 

/Q>  iG> 

Vjir 

pH 

(n  <7)'^ 

Cond  (jiS/cm) 

^77 

DO  (mg/L) 

/77 

Redox  (mV)  , 

'r'l%,(s 

■hti,.  t 

Salinity 

0 

Sulfate 

a 

r 

J 

Ferrous  Iron 

7  [  ]  SAMPLE  CONTAINERS  (material,  number,  sizel:  G 

(  tvl 

8  [  ]  ON-SITE  SAMPLE  TREATMENT: 


[  ] 

Filtration:  Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

[  ] 

Preservatives  added: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

9  [  ]  CONTAINER  HANDLING: 

[  ]  Container  Sides  Labeled 
[  ]  Container  Lids  Taped 
[  ]  Containers  Placed  in  Ice  Chest 

10  [  1  OTHER  COMMENTS: _ 


L:\fo  rm  sXgwsam  pic .  doc 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Lanelev  AFB  -  IRP  Site  4 
Sampling  Dates  1 0/27/96  -  1 1 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL 


REASON  FOR  SAMPLING:  [X]  Regular  Sampling; 
DATE  AND  TIME  OF  SAMPUNG;  tlj"^ 
SAMPLE  COLLECTED  B 
WEATHER:  t 


[  ]  Special  Sarripling; 

a.m 


DATUM  FOR  WATER  DEPTH  MEASUREMENT  ('Describe’):  \  O 

_ _ _ 


(number) 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  [)£  UNLOCKED 

WELL  NUMBER  (IS  - 1^^  APPARENT^ 

STEEL  CASING  CONDITION  IS:_S£fk__fl _ 

INNER  PVC  CASING  CONDITION  IS:  QOQC^ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  APPARENT 

[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  [  ] 


EQUIPMENT  CLEANED  BEFORE  USE  WITH  I  s.r?r: 
Items  Cleaned  (List):_ 


1-^  d  I 


2[  ] 


3[  ] 


4[  ) 


PRODUCT  DEPTH  "Zll _ FT.  BELOW  DATUM 

Measured  withtrr; _ _ _ _ 

WATER  DEPTH _ g;  V  ; _ . _ _  FT.  BELOW  DATUM 

Measured  with:^oU  l€.0^[  ( ^  A V" _ 

WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:  _ _ _ _ 

Odor: _ ^  ^  c.., _ _ _ _ 

Other  Comments: _ 

WELL  EVACUATION:  i  (Ji  ' 

Method:  pLvvyip _ _ _ 

Volume  Removed:  S  .  ^  _ 

Observations:  Water  (slightly  -  very)  clouc^  5^ 

Water  level  (rose  -  fell  -  no  change) 

Water  odors:  ^  _ _ _ 

Other  comments: _ 


A3" 


L:\forms\t;wsainple.doc 
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Groundwater  Sampling  Record 

Monitoring  Well  NoH  M  r  *  (Cont'd) 

SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of:^ _ .  ^ .. _ _ 

^  Pump,  type:_  JC.  ~ 

[  ]  Other,  describe: _ _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 

ON-SITE  MEASUREMENTS: 


Time  )  t  ^ 

Temp  CO  7^ 

pH. _  (g  -*2' 

Cond  ([iS/cm)  ^  p 
DO(mg/L) 

Redox  (mV)  .-(11,-. 
Salinity 

Nitrate  / 

/ 

Ferrous  Iron  7 


>0  I 

IFr 

C>.lr2> 

I  ^  o 
a,53 


liH  I 

%L _  17.^ 

TTo  ‘n'X? 


f/7.2-  -//g-S~|  - 


Measured  with 

VST^S 

Or 


SAMPLE  CONTAINERS  (material,  number,  size):_ 


ON-SITE  SAMPLE  TREATMENT: 


Filtration: 


Method^ 

Method^ 

Method 


Containers:,. 

Containers:, 

Containers: 


Preservatives  added: 


Method, 

Method, 

Method, 

Method 


Containers:, 

Containers:, 

Containers:, 

Containers: 


CONTAINER  HANDLING: 


[2^  Container  Sides  Labeled 
.Vi  Container  Lids  Taped 

Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS:, 


L:\forTns\gwsainplc.doc 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Lanniev  AFB  -  IRP  Site  4 
Sampling  Dates  10/27/96  -  I 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  _ 

(number) 

REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  1996 

SAMPLE  COLLECTED  BY:  RN/SR/RL/GK  of  Parsons  F.S 

WEATHER:  /HAtV  ^LoJOj  .  TTa^P  /a/  7<ss _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  CDescribeV  7~r\  C, 


MONITORING  WELL  CONDITION: 

LOCKED:  [  ]  UNLOCKED 

WELL  NUMBER  (IS  -  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ 

INNER  PVC  CASING  CONDITION  IS:  _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

I  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH. 

Items  Cleaned  (List): _ 


2  [  ]  PRODUCT  DEPTH 

Measured  with: _ 

WATER  DEPTH _ 

Measured  with: _ 

3  [  ]  WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:  _ 

Odor:  ^  _ 

Other  Comments: _ 

4  [  ]  WELL  EVACUATION: 

Method:  P^A^^P^cst/c.  _ 

Volume  Removed: _ 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 
Water  odors: 

Other  comments: _ 


o'tzo 

o?30 

(993^ 

pM 

7'5'f 

y.srr 

IM 

2-0.0 

Eo.  ( 

2ocQ 

^70  1 

17a  3‘?o 

'  I- IT 

U9 

/,Z3  ll.lZ. 

1  - ^  _ ^ 

-/4)C 

1 

/■S 

2.5- 

1  </ 

FT.  BELOW  DATUM 


.FT,  BELOW  DATUM 
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5[  ] 


6[  ] 


Groundwater  Sampling  Record 

Monitoring  Well  No.  (Cont'd) 

SAMPLE  EXTRACTION  METHOD: 


[  ]  Bailer  made  of; _ 

Pump,  type;^E^5-?x»^^c- 
[  ]  Other,  describe: _ 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 
ON-SITE  MEASUREMENTS; 


Time 

Measured  with 

Temp  (”C) 

pH 

Cond  (pS/cm) 

DO  (mg/L) 

Redox  (mV) 

Salinity 

Nitrate 

Sulfate  i 

Ferrous  Iron 

7  [  ]  SAMPLE  CONTAINERS  (material,  number,  .sbeT  (?*)  J 

IXL^ 


8[  ] 


9[  ] 


10  [  ] 


ON-SITE  SAMPLE  TREATMENT: 

[  ]  Filtration:  Method. 

Method. 

Method. 

[  ]  Preservatives  added: 

Method. 

Method. 

Method. 

Metliod. 


Containers:. 

Containers:. 

Containers:. 


Containers:. 

Containers:. 

Containers:. 

Containers:. 


CONTAINER  HANDLING: 

U  Container  Sides  Labeled 
[  ]  Container  Lids  Taped 
[  ]  Containers  Placed  in  Ice  Chest 

OTHER  COMMENTS: _ 


LAformsVgwsamplc.doc 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Laneiev  AFB  -  IRP  Site  4 
Sampiing  Dates  i  0/27/96  -  11/3/96 

GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  _ 

(number) 

REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  /o/3<i/fC  1996  <g^/D.m. 

SAMPLE  COLLECTED  BY:  RN/SR/BL/GK  of  Parsons  ES 

WEATHER:  OUJ^OXlAx-r  _ _ 

DATUM  FOR  WATER  DEPTH  ^EASUREf^ENT  rPescribeV-  7~7!>  C- 


MONITORING  WELL  CONDITION: 

^LOCKED:  [  ]  UNLOCKED 

^LL  NUMBER  Qs)  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ 

INNER  PVC  CASING  CONDITION  IS: _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH, 

Items  Cleaned  (List): _ 


2  [  ]  PRODUCT  DEPTH _  FT.  BELOW  DATUM 

Measured  with: _ 

WATER  DEPTH.  _ FT.  BELOW  DATUM 

Measured  with:_  _ 

3  [  ]  WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance: 

Odor: 

Other  Comments: _ _ _ _ 

4  [  ]  WELL  EVACUATION: 

Method:.  P^AtfnHnc  _ 

Volume  Removed: _ _ _ _ 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors: _ 

Other  comments: _ 


L:\forms\gwsamplc.doc 
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5[  ] 


6[  ] 


Groundwater  Sampling  Record 

Monitoring  Well  No.  (Cont’d) 

SAMPLE  extraction  METHOD: 

[  ]  Bailer  made  of:  _ 

Pump, 

[  ]  Other,  describe:  _ 

Sample  obtained  is  (X]  GRAB;  (  ]  COMPOSITE  SAMPLE 
ON-SITE  MEASUREMENTS: 


Time 

Measured  with 

Temp  (“C) 

pH 

Cond  (pS/cm) 

DO  (mg/L) 

Redox  (mV) 

Salinity 

Nitrate 

Sulfate 

Ferrous  Iron 

7  [  ]  SAMPLE  CONTAINERS  (material,  number,  sizel:  J 

/'V')  IfcVk  OT(Cx&</t4 jO  1  jt-S  /I !  fifnjf-re.  -  \ 

Ct\  2. s'a  t^(  A* t  - 


8[  ] 


ON-SITE  SAMPLE  TREATMENT: 


[  ] 

Filtration:  Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

[  ] 

Preservatives  added: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

Metliod 

Containers: 

9(]  CONTAINER  HANDLING: 

W'  Container  Sides  Labeled 
[  ]  Container  Lids  Taped 
[  ]  Containers  Placed  in  Ice  Chest 

1 0  [  ]  OTHER  COMMENTS: _ 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Langlev  AFB  -  IRP  Site  4 
Sampling  Dates  10/27/96  -  1 1/3/96 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL 


REASON  FOR  SAMPLING:  [X]  Regul; 
DATE  AND  TIME  OF  SAMPLING:  L<^ 


SAMPLE  COLLECTED  BY:  RN/SR^L/GK  of  Parsons  F.S 
WEATHER:  CufySUL  ;  .  6<J<WO 


;_Sajripljng;  [  ]  Special  Sampling; 

,  1996  /(c  3S^  a.m./<^^ 


DATUM  FOR  WATER  DEPTH  MEASUREMENT  /Described 


(number) 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  [  ]  UNLOCKED 

WELL  NUMBER  (IS  -  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ 

INNER  PVC  CASING  CONDITION  IS: _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

I  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH. 

Items  Cleaned  (List): _ 


2[  ] 

PRODUCT  DEPTH 

FT.  BELOW  DATUM 

Measured  with: 

WATER  DEPTH 

_ ^FT.  BELOW  DATUM 

Measured  with:  S^(/^ 

3[  ] 

WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 
Appearance:  MxnO  -  •— TW/U 

Odor:  _ 

Other  Comments: _ 

4  [  ]  WELL  EVACUATION:  ^ 

Method:  ^  _ 

Volume  Removed: _ 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors: _ 

Other  comments: _ 


L:\forms\BWsainple.doc 
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5[  ] 


6[  ] 


Groundwater  Sampling  Record 

Monitoring  Well  No.  V  ^  (Cont'd) 

SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ 

5^  Pump,  type:_ 

[  ]  Other,  describe: _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


ON-SITE  MEASUREMENTS: 


Time 

/6Z.^ 

Measured  with 

Temp  (°C) 

/f.  3 

/9,3 

ysr  ST 

pH 

V./-7 

'7, /S' 

'7.^ 

Cond  (pS/cm) 

3,  S3o 

DO  (mg/L) 

A/? 

/^o2- 

Redox  (mV) 

^ t ( 

Salinity 

0<3 

o.  V 

Sulfate 

Ferrous  Iron 

7  [  ]  SAMPLE  CONTAINERS  (material,  number,  sizel:  C4^ 

- - 

.0)  — 


8(  ] 


ON-SITE  SAMPLE  TREATMENT: 

[  ]  Filtration:  Method. 

Method 

Method 

[  ]  Preservatives  added: 

Method. 

Method. 

Method. 

Metliod. 


Containers:. 

Containers:. 

Containers:. 


Containers:. 

Containers:. 

Containers:. 

Containers:. 


9  [  ]  CONTAINER  HANDLING: 

[  ]  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

[  ]  Containers  Placed  in  Ice  Chest 

10  [  ]  OTHER  COMMENTS: _ 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Langlev  AFR  ■  IRP  sitp  4 
Sampling  Dates  10/27/96  -  1 1/t/qfi 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  _ 


REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  /cA?/9^  ,1996  /  73  a 

SAMPLE  COLLECTED  BY:  RN/SR/RI./GK  of  Parsons  F.S 

WEATHER:  Tbx  _ _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (Describe!:  7T^f>,  TT^tT 


(number) 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  [  ]  UNLOCKED 

WELL  NUMBER  (IS  -  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS:__ _ _ 

INNER  PVC  CASING  CONDITION  IS: _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH. 

Items  Cleaned  (List): _ 


2  [  ]  PRODUCT  DEPTH _ _  FT  BELOW  DATUM 

Measured  with: _ _ _ _ _ _ 

WATER  DEPTH _ It/C  ri>  ^^<f'  ^  FT  BELOW  DATUM 

Measured  with:  _ 

3  [  ]  WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance: _ _ _ _ 

Odor: _ — — — — — 

Other  Comments:. _ 


4[  ]  WELL  EVACUATION:’ 

Method: _ 

Volume  Removed: _ _ 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors: _ 

Other  comments: _ 


L:\fonms\gwsamplc.doc 
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6 


6  ^<.cOA>S 


7 


8 


9[ 


10 


Groundwater  Sampling  Record 

Monitoring  Well  No.  (Cont’d) 

[  ]  SAMPLE  EXTRACTION  METHOD; 

[  ]  Bailer  made  of: _ _ 

Pump,  type:_/^'Cj? <  %Tr^  n  c 

[  ]  Other,  describe; _ _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


]  ON-SITE  MEASUREMENTS: 

_ _ _ _ 


Time 

/7o3 

/■7  i.0 

- 

Measured  with 

Temp  (°C) 

pH 

•7.79 

7,^7  7 

Cond  (|iS/cm) 

- - 

• — ^ 

DO  (mg/L) 

/. 

A  33 

/<  o^r 

Redox  (mV) 

^/0%0 

-VJJO.  S' 

Salinity 

<D.-2~ 

O/V' 

0.)S 

Sulfate 

Ferrous  Iron 

1  SAMPLE  CONTAINERS  fmaterial,  number,  size^:  (VJ  ‘Vo  (  l/'OAj  -  QT^k/jV/^-C, 

(  3)  ^<0  ^  f  t/OAs 

TTTT  S~  ^  _ _ 


] 


] 


[  .1 


ON-SITE  SAMPLE  TREATMENT: 

[  ]  Filtration:  Method 

Method. 

Method. 

[  ]  Preservatives  added: 

Method. 

Method. 

Method. 

Metliod. 


CONTAINER  HANDLING: 

[  ]  Container  Sides  Labeled 
[  ]  Container  Lids  Taped 
[  ]  Containers  Placed  in  Ice  Chest 

OTHER  COMMENTS: _ 


Containers:. 

Containers:. 

Containers:. 


Containers:, 

Containers:, 

Containers:. 

Containers:, 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Langlev  APR  -  IRP  s:itp:  4 
Sampling  Dates  10/27/96  -  1 1/3/96 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL 


(number) 

REASON  FOR  SAMPLING:  [X]  Regular  Sailing;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING;  1996  CTl^D  a.m./p.m. 

SAMPLE  COLLECTED  BY;  RN/SR/gPOK  of  Parsons  F.R  ^ 

WEATHER; _ C  ■:>voY  _  _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  fPescribeV  TOP  oF<A>\AlLn  O  <-4  A 


MONITORING  WELL  CONDITION; 

[  ]  LOCKED;  [  ]  UNLOCKED 

WELL  NUMBER  (IS  -  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS; _ 

INNER  PVC  CASING  CONDITION  IS; _ _ _ _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 

[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe); _ _ 


Check-off 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH  f 

Items  Cleaned  (LisO:  r/S/- 


2[  ] 


3[  ] 


4[  ] 


PRODUCT  DEPTH _ _ _ _ _ _FT.  BELOW  DATUM 

Measured  with; _ _ _ _ 

WATER  DEPTH _ T (b  ^  °I  ^  FT  BELOW  DATUM 

Measured  with: _ 


WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance: _  c  c  ^  V  ^  Lq  O  ^ 

Odor:  ^ 

Other  Comments: _ 


WELL  EVACUATION: 

Method:^ _ _ _ _ 

Volume  Removed: _ O-  I  ^ 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors: _ ^ 

Other  comments: _ 


c_ 
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Groundwater  Sampling  Record 
Monitoring  Well  No.  ^  (Cont'd) 


5[  ] 


SAMPLE  EXTRACTION  METHOD: 


[  ]  Bailer  made  of: _ _ 

Pump,  type:_jPt?)l  Tl  C 

[  ]  Other,  describe: _ 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


6[  ] 


ON-SITE  MEASUREMENTS: 


po 


Rkua 

Measured  with 

Temp  (°C) 

iri"? 

naa 

WiuKa 

pH 

m^sM 

6-Ki 

isffaai 

Cond  (|aS/cm) 

EKMM 

_63  7: 

DO  (mg/L) 

Maw 

■KQI2 

nsrjwiMMgii 

Redox  (mV) 

BBEa^ai 

1  X  M .  t 

IBIBHHi 

Salinity 

EiSH 

d>.  i  s- 

TTTT 

Sulfate 

Ferrous  Iron 

7[  ] 


8[  ] 


ON-SITE  SAMPLE  TREATMENT: 


SAMPLE  CONTAINERS  (material,  number,  sizeL  ~  ^  H  d 


✓1  A  . .  »  _  :  - -  ^  /  , 


^  dV  s 


[  ] 

Filtration:  Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

[  ] 

Preservatives  added: 

Method 

Containers* 

Method 

Containers: 

Method 

Containers* 

Method 

Containers: 

9[  ] 


CONTAINER  HANDLING: 


10  [  ] 


[  ]  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

[  ]  Containers  Placed  in  Ice  Chest 

OTHER  COMMENTS:  ^  A  T/Vs>7^t<//v^g>v7^ _ 

_ 0  A _ ^  c-P  <•>  T  cj?  >r7  o  I 


SLcjPQ 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Langicv  AFB  -  IRP  Site  4 
Sampling  Dates  10/27/96-11/3/96 

GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  ^AtP^/Q _ '' 

(number) 

REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  1996  a.mVp.m. 

SAMPLE  COLLECTED  RY:  RN/S^RL/GK  of  Parsons  FS 

WEATHER:  C  LXA/L.  A/Q  _ _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  rPescriheV  To  c, _ 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  ^  UNLOCKED 

WELL  NUMBER^-  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ 

INNER  PVC  CASING  CONDITION  IS: _ 

WATER  DEPTH  MEASUREMENT  DATUM  (^-  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH. 

Items  Cleaned  (List): _ 


2[  ] 

PRODUCT  DEPTH  Ani/JTC 

FT.  BELOW  DATUM 

Measured  with: 

WATER  DEPTH  ^,*^1 

FT.  BELOW  DATUM 

Measured  with: 

3[  ] 

WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 
Appearance:  C-LJiAA. 

Odor:. _ _ 

Other  Comments: _ 

4  [  ]  WELL  EVACUATION: 

Method:  ^  f _ 

Volume  Removed: _ 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors: _ 

Other  comments: _ 


L  :\fonns\gwsam  p  I  c ,  doc 
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Groundwater  Sampling  Record 

Monitoring  Well  No.  _ (Cont'd) 


5[  ] 


SAMPLE  EXTRACTION  METHOD: 


[  ]  Bailer  made  of: _ 

rj  Pump,  type::f^S^s'5A^ 

]  Other,  describe: _ 


6[  ] 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 
ON-SITE  MEASUREMENTS: 


Time 

Odens' 

0?/cs 

Measured  with 

Temp  ("C) 

/?. 

Ysx:  srsr 

pH 

7.33 

Cond  (|iS/cm) 

rs"? 

S'.r? 

DO  (mg/L) 

4-r</ 

/.s-( 

Redox  (mV) 

-3-7.  ( . 

Salinity 

Sulfate 

J 

0 

~J . 

Ferrous  Iron 

CONTAINERS  (material,  number,  iw  I  ~  f 

{  l/crhi,  -  / 


^  ^  ^  PcsL  V  /ArrJ  (Sz 

ih. 


ON-SITE  SAMPLE  TREATMENT: 
[  ]  Filtration: 


[  ] 


Preservatives  added: 


Method 

Containers: 

Method 

Containers! 

Method 

Containers: 

id: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

9[  ] 


CONTAINER  HANDLING: 


Container  Sides  Labeled 
[  ]  Container  Lids  Taped 
(  ]  Containers  Placed  in  Ice  Chest 


10[  1 


OTHER  COMMENTS: 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Langlev  AFB  -  TRP  Sits  4 
Sampling  Dates  10/27/96- 


GROIJND  WATER  SAMPLING  RECORD  -  MONITORING  WELL 


P-  1 1 


REASON  FOR  SAMPLING:  [X]  Regular  Sar^Iing;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  /y/'/vC  1996  a.m./p.m. 

SAMPLE  COLLECTED  BY:  RTf^^L/GK  of  Parsons  ES 

WEATHER:  ^(//^rAr.'r^lO‘‘R  CJrAJny _ 

DATUM  FOR  WATER  DEPTH  MEASUREME^IT  /Described  P  T? 


(number) 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  [  ]  UNLOCKED 

WELL  NUMBER  (IS  -  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ 

INNER  PVC  CASING  CONDITION  IS: _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT!  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ _ 


Check-off 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH. 

Items  Cleaned  (List): _ _ 


2  [  ]  PRODUCT  DEPTH  BELOW  DATUM 

Measured  with: _ _ _ _ 

WATER  DEPTH  _  4',d7 _  _ ^FT.  BELOW  DATUM 

Measured  with:  _ 

3  [  ]  WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:  .  C'^oJb  V _ ^ _ 

Odor:  _ _ _ _ 

Other  Comments: _ ^ _ 

4  [  ]  WELL  EVACUATION: 

Method:  CS  * _ 

Volume  Removed: _ _ 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors: _ _ _ _ 

Other  comments: _ _ 


L  :\form  sVgwsam  pi  e .  doc 
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5[  ] 


Groundwater  Sampling  Record 

Monitoring  Well  No.  ^  ((  (Cont'd) 

SAMPLE  EXTRACTION  METHOD: 


[  ]  Bailer  made  of: _ 

[  ]  Pump,  type:_4^'©2- 
[  ]  Other,  describe: _ 


6[  ] 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 
ON-SITE  MEASUREMENTS: 


Time 

-IfTT 

7^rw~ 

Measured  with 

Temp  (°C) 

2./.  3 

pH 

'7./ '2- 

1.  L[  __ 

7,(2. 

Cond  (|iS/cm) 

*7^3 

70  V 

DO  (mg/L) 

■37377“ 

Redox  (mV) 

-f9/.o 

-ffl.  9 

Salinity 

Nitrate-* 

Sulfate 

/ 

Ferrous  Iron 

7[  ] 


8[  ] 


SAMPLE  COOTAINERS  (material,  number,  sizel:  \ 

(yK  oc>,'4s  ^ 

/1\  Pdt-Y^‘^t'ai<sr 


ON-SITE  SA 

[  ] 

[  ] 


CKTRErTTREATMENT; - 


7?^€.  ^  f 


13- 


Filtration:  *  Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

Preservatives  added: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

Method 

_  Containers: 

9[  ] 


CONTAINER  HANDLING: 


[  ]  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

[  ]  Containers  Placed  in  Ice  Chest 


10  [  ] 


OTHER  COMMENTS:. 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Lanelev  AFB  -  IRP  Site  4 
Sampling  Dates  10/27/96  -  1 1/3/96 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  _ 

REASON  FOR  SAMPLING:  [X]  Regular, Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPUNG:  _  .-L2a6  f  3  /  5  a.m/^  J 

SAMPLE  COLLECJED  R Y{^/S  R/Rl/^ )  offar^sJE^ 

WEATHER:  _ _ _  _ _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (DescriheV  T/^O 


(number) 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  r-v  ^  UNLOCKED 

WELL  NUMBER  (IS  -/I^Op  APPARENT 

STEEL  CASING  CONDmONIS:  a _ 

INNER  PVC  CASING  CONDITION  fe: 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  I^N^  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe); _ 


Check-off 

i[  ] 


EQUIPMENT  CLEANED  BEFORE  USE  WITH/Sapvopo-<^c>  I  -V  d  i  oOgTyC" 

Ti .  ^1  t  y-T  •  .X  ’  * 


Items  Cleaned  (List):  * 

1 

PRODUCT  DEPTH  - 

_  FT.  BELOW  DATUM 

Measured  with: - 

WATER  DEPTH  3.9,5^ 

FT.  BELOW  DATUM 

Measured  with: 

/  i-c  j  \  #_c4ro 

3[  ] 


WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 
Appearance:  S  \  VV  la  ^  ^  ' 


Odor:^ _ 

Other  Comments: 


4  [  ]  WELL  EVACUATION: 

Method: _ 


1 VoJ?h  c  p 


Volume  Removed:. 

Observations:  Water  (slightly  -  ''/er^Vloudy 


Water  level  (rose  - 
Water  odors:  \r\ 
Other  comments: 


fell  -  no  change) 


/i.  it) 

111 

\ 
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5[  ] 


Groundwater  Sampling  Record 

Monitoring  Well  No.  YAj  P'lt  ^  (Cont'd) 


SAMPLE  EXTRACTION  METHOD: 


[  ]  Bailer  made  of: _ 

|is]  Pump,  type:_7'^(n  i 
[  ]  Other,  describe: _ 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


6  [  ]  ON-SITE  MEASUREMENTS: 


Time 

Measured  with 

Temp  (°C) 

■U.y 

pH 

Cond  (|iS/cm) 

4)6  o 

DO  (mg/L) 

^Wss 

Redox  (mV) 

Salinity 

Nitrate 

Sulfate 

Ferrous  Iron 

^  OL<- 


7[  ] 


8[  ] 


SAMPLE  CONTApJERS  (material,  number,  size):. 


1 

r 


Vo 


r- 


ON-SITE  SAMPLE  TREATMENT: 

[  ]  Filtration:  Method 

Method 

Method 

[  ]  Preservatives  added: 

Method. 

Method. 

Method. 

Method. 


Containers:. 

Containers:. 

Containers:. 


Containers:. 

Containers:. 

Containers:. 

Containers:. 


9  [  ]  CONTAINER  HANDLING: 

Container  Sides  Labeled 
Container  Lids  Taped 
K1  Containers  Placed  in  Ice  Chest 

10  []  OTHER  COMMENTS: _ 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Langicv  AFB  -  IRP  Site  4 
Sampling  Dates  1 0121196  -  1 1  /3/Q6 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  ^ 


REASON  FOR  SAMPLING:  [X]  Regular  Sampling; 
DATE  AND  TIME  OF  SAMPLING:  n  / 


SAMPLE  COLLECTED  R\r^/SR/RT., 
WEATHER:  S'O' 


of<Parsons  E 


[  ]  Special  Sampli 
1996  /  B  ^ 


(number) 


a.m.ib.m. 


DATUM  FOR  WATER  DEPTH  MEASUREMENT  (Describe):IIO_^ 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  _  UNLOCKED 

WELL  NUMBER  (IS  (HSNO^  APPARENT 

STEEL  CASING  CONDlTiON  IS:  _ 

INNER  PVC  CASING  CONDITIONTS: 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  ^^§N^  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1[  ] 


EQUIPMENT  CLEANED  BEFORE  USE  WITH. 
Items  Cleaned  ('List'):  P 


1^0 


uO 


2[  ] 


3[  ] 


4[  ] 


PRODUCT  DEPTH  .zT: _ 

Measured  with:jn; _ 

WATER  DEPTH  _ 

Measured  with S c> I  Cvv-Tt 


.FT.  BELOW  DATUM 


_  _ ^ _  FT.  BELOW  DATUM 

1  'o4rc>>f~~ _ 


WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 


Appearance:, 
Odor:  no 


Jdl 


Other  Comments: 


WELL  EVACUATION:  .  - 

Method:  _ 

Volume  Removed:  _  |gwo 

Observations:  Water(fsTightiy^-  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors:  A  6  < — t  _ 

Other  comments: _ 


L:\forms\gwsample.doc 
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Groundwater  Sampling  Record 
Monitoring  Well  No.  (Cont'd) 

5  [  ]  SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of:  .  • _ _ _ 

M  Pump,  type:, 

[  ]  Other,  describe: _ _ _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 

6  [  ]  ON-SITE  MEASUREMENTS: 


Time 

115-4 

\m 

Measured  with 

Temp  (°C) 

17, S 

nn 

Vsrcs 

pH 

1 

o>,^C 

Cond  (^S/cm) 

— 

— 

— * 

DO  (mg/L) 

C7,  IG 

Ot  4^ 

HSZ  ZJ 

Redox  (mV)  ■ 

Orf9y^;)Sofit 

Salinity 

Nitrate 

— 

Sulfate 

— 

i 

Ferrous  Iron 

' — 

7  [  ]  SAMPLE  CONTAINERS  (material,  number,  size): 

oA/oAi _ ; 


-LPg>lv 


8[  ] 


ON-SITE  SAMPLE  TREATMENT: 


[  ] 

Filtration:  Method 

Containers: 

Method 

Containers! 

Method 

Containers: 

[  ] 

Preservatives  added: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

9  [  ]  CONTAINER  HANDLING* 

Container  Sides  Labeled 
Container  Lids  Taped 
K  Containers  Placed  in  Ice  Chest 

10  [  ]  OTHER  COMMENTS: _ 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Lanelev  AFB  -  IRP  Site  4 
Sampling  Dates  10/27/96  -  1 1/3/96 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL 

REASON  FOR  SAMPLING:  [X]  Regular5ampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING;  ^7/ _ ,  1996  0  a.m./p.m. 

SAMPLE  COLLECTED  BY:  RN^I^BL/GK  of  Parsons  F.S 

WEATHER:  _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  IDescribeV  r^>xF‘ TT^  j 


(number) 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  v  [  ]  UNLOCKED 

WELL  NUMBER  (I^-  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ _ 

INNER  PVC  CASING  CONDITION  IS: _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH. 

Items  Cleaned  (List): _ 


2[  ] 


3[  ] 


4[  ] 


PRODUCT  DEPTH _ _ pT.  BELOW  DATUM 

Measured  with:  _ 

WATER  DEPTH _ _ JD -{/.IQ  FT.  BELOW  DATUM 

Measured  with:  _ 

WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:  (10U1CH _ _ 

Odor:  _ _ _ _ 

Other  Comments: _ 


WELL  EVACUATION: 


::UATION:  A 

Method:  rty^r 


Volume  Removed:^ _ _ 

Observations:  Water  (slightly  -  very)  cloudy 


Water  level  (rose  -  fell  -  no  change) 

Water  odors: _ 

Other  comments:^ 


L:\forms\gwsampIc.dcK: 
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5[  ] 


Groundwater  Sampling  Record 

Monitoring  Well  No.  (Cont’d) 


SAMPLE  EXTRACTION  METHOD; 


Bailer  made  of: _ 

Pump,  type:_P£^>'T>^7?C 
Other,  describe: _ 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


6  [  ]  ON-SITE  MEASUREMENTS: 


Time 

^72-3 

e>l'z4> 

0  72.=/ 

om  i 

Measured  with 

Temp  (®C) 

2c?.  5^ 

773,  P 

Y-ir 

pH 

Cond  (|iS/cm) 

970 

95"  7 

DO  (mg/L) 

<^<^l _ 

O.t'i- 

/.O  ( 

Redox  (mV) 

Salinity 

i 

Nitrates 

03di 

<3/ V 

Sulfate 

/ 

w 

Ferrous  Iron 

fhZOOY. 


n  ] 


8[  ] 


SAMPLE  CONTAINERS  (materiaL  number,  sizeL  (V)  C/c>f^  —^7^/^if-C 

<7  3  P<SlJv ^ 


ON-SITE  SAMPLE  TREATMENT: 


[  ] 

Filtration:  Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

[  ] 

Preservatives  added: 

Method 

_  Containers: 

Method 

Containers: 

Method 

Containers: 

Metliod 

Containers: 

9[]  CONTAINER  HANDLING: 

[  ]  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

[  ]  Containers  Placed  in  Ice  Chest 

10  [  ]  OTHER  COMMENTS:_ _ 


LiVform  s\gwsampl  c .  doc 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Langlev  AFB  -  TRP  Site  4 
Sampling  Dates  10/27/96-  11/3/96 

GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  _  _ 

(number) 

REASON  FOR  SAMPLING;  [X]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  l^h/ hk  .  1996  /O/O  a.m./p.m. 

SAMPLE  COLLECTED  BY;  RN(^/RL/nK  of  Parsons^ 

WEATHER:  r  i /AQ  .  _ _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  fPescribel:  JD  C_  ~ 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED;  [  ]  UNLOCKED 

WELL  NUMBER  (IS  -  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ 

INNER  PVC  CASING  CONDITION  IS: _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH. 

Items  Cleaned  (List): _ 


2[  ] 

PRODUCT  DEPTH 

FT.  BELOW  DATUM 

Measured  with: 

WATER  DEPTH 

FT.  BELOW  DATUM 

Measured  with: 

3[  ] 

WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe); 
Appearance:  C  LtAR 

Odor: _ _ 

Other  Comments: _ 

4  [  ]  WELL  EVACUATION: 

Method:  _ 

Volume  Removed: _ 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors: _ 

Other  comments: _ 


L:\forms\gwsamplc.doc 
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Groundwater  Sampling  Record 
Monitoring  Well  No.  (Confd) 

SAMPLE  EXTRACTION  METHOD; 


[  ]  Bailer  made  of:. 

Pump,type:_ 

[  ]  Other,  describe:. 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 
^  f  J  ON-SITE  MEASUREMENTS: 


Method 
Method 
Method 
Method 

9  [  ]  CONTAINER  HANDLING: 

Container  Sides  Labeled 
[  ]  Container  Lids  Taped 
[  ]  Containers  Placed  in  Ice  Chest 

•0[]  OTHER  COMMENTS; _ 


Containers:, 

Containers:. 

Containers:. 

Containers:. 


L:\fomis\gwsamplc.doc 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Lanelev  AFB  -  IRP  Site  4 
Sampling  Dates  10/27/96-  11/1/9ti 

GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  _ _ 

(number) 

REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  1^13/ iL  .  1996  /  ll  y'  a.m./p.m. 

SAMPLE  COLLECTED  BY:  RN/<^L/GK  of  Parsons  ES 

WEATHER:  C.  LSJUl  .  ijf  _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (Describe):__T52_C _ 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  [  ]  UNLOCKED 

WELL  NUMBER  (IS  -  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ 

INNER  PVC  CASING  CONDITION  IS: _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH. 

Items  Cleaned  (List): _ 


2[  ] 


3[  ] 


4[  ] 


PRODUCT  DEPTH 

Measured  with: _ 

WATER  DEPTH  _ 

Measured  with: 


WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:^ _ 

Odor: _ _ 

Other  Comments: _ 


WELL  EVACUATION: 

Method: 


Volume  Removed: _ _ 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 
Water  odors: _ 


Other  comments:. 


FT.  BELOW  DATUM 


.FT.  BELOW  DATUM 


L:\fonns\gwsampIe.doc 
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Groundwater  Sampling  Record 

Monitoring  Well  No.  _ (Cont'd) 

5  [  ]  SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ 

Pump,  type:__ 

[  ]  Other,  describe: _ _ _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


6  [  ]  ON-SITE  MEASUREMENTS: 


9[  ] 


10  [  ] 


ON-SITE  SAMPLE  TREATMENT: 


[  ] 

[  ] 


Filtration:  Method _  Containers:. 

Method _  Containers:. 

Method _  Containers:. 

Preservatives  added: 


Method. 

Method. 

Method 

Method. 


Containers:. 

Containers:. 

Containers:. 

Containers:. 


CONTAINER  HANDLING: 


[  ]  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

[  ]  Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS: 


L:\forms\gwsample.doc 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Lanelev  AFB-IRPSite4 
Sampling  Dates  10/27/96  -  1 1/1/96 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL 

REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  nhh^o  1996  01<<0  a.m./p.m. 

SAMPLE  COLLECTED  BY:  RN/.<r)i^/GK  of  Parsons  ES 

WEATHER:  _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  fPescribeV  o.<- 


(number) 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  [  ]  UNLOCKED 

WELL  NUMBER  (IS  -  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ 

INNER  PVC  CASING  CONDITION  IS: _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT^  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH. 

Items  Cleaned  (List): _ 


2[  ] 

PRODUCT  DEPTH 

FT.  BELOW  DATUM 

Measured  with:  ^erkh»ritt^- 

WATER  DEPTH 

FT.  BELOW  DATUM 

Measured  with:  ^csLa/0  f 

3[  ] 

WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 
Appearance:  C(usot>*i 

Odor:  FzJXL _ 

Other  Comments: _ 

4  [  ]  WELL  EVACUATION:  _  ^ 

Method:  r&/Lt5fVvt  _ 

Volume  Removed: _ 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors: _ 

Other  comments: _ 


L:\forms\gwsampIe.doc 
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Groundwater  Sampling  Record 

Monitoring  Weil  No.  (Cont'd) 


5[  ] 


SAMPLE  EXTRACTION  METHOD: 


[  ]  Bailer  made  of:__ 
Pump,  type:_ 
Other,  describe:. 


6[  ] 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 
ON-SITE  MEASUREMENTS; 


EEBSi 

WSSBa 

Measured  with  | 

Temp  (°C) 

l  5*5 

pH 

mi^iM 

Cond  (|iS/cm) 

O’  3^ 

DO  (mg/L) 

/./Z- 

/  / 

i.ol. 

Redox  (mV) 

'■'Zcl.T. 

-ZjoU? 

0  Li. 

OM 

0L  ^ 

Nitrate 

Sulfate 

Ferrous  Iron 

7  [  ]  SAMPLE  CONTAINERS  (material,  number,  size):_  H.O^^  y&Ay  5TiC^r^(^~Q 

<3^  ^Ot^l  ycfiri.  —  ykjLTUrtr^K. _ _ 

65  AjLV  -/WtcAJt. 


8[  ] 


ON-SITE  SAMPLE  TREATMENT: 

[  ]  Filtration:  Method 

Method 

Method 

[  ]  Preservatives  added: 

Method. 

Method. 

Method. 

Method. 


Containers:, 

Containers:, 

Containers:. 


Containers:. 

Containers:. 

Containers:. 

Containers:. 


9  [  ]  CONTAINER  HANDLING: 

^  Container  Sides  Labeled 
[  ]  Container  Lids  Taped 
[  ]  Containers  Placed  in  Ice  Chest 

10  [  ]  OTHER  COMMENTS: _ 


L:\form  s\g^vsam  p  I  c  .dcx: 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Langlev 
Sampling  Dates  1 0/27/96  « 

GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL 

REASON  FOR  SAMPLFNG:  [X]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  U/t/%  1 996  a.m./p:n^ 

SAMPLE  COLLECTED  BY:  RN/^R^GK'  of  Parsons  F.S  ^ 

WEATHER:  0\lC<L‘Jr,r  ' 


DATUM  FOR  WATER  DEPTH  MEASUREMENT  fPescribeV 


(number) 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  [  ]  UNLOCKED 

WELL  NUMBER  (IS  -  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ 

INNER  PVC  CASING  CONDITION  IS: _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH, 

Items  Cleaned  (List): _ 


PRODUCT  DEPTH  _ 

Measured  with:  •^oLb^if' 

WATER  DEPTH  _  G.'ll 
Measured  with: 


JFT.  BELOW  DATUM 


.  BELOW  DATUM 


WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:  S  G,  CL-Oi/V'i _ 

Odor:  _ 

Other  Comments: _ 


WELL  EVACUATION: 

Method:  _ 

Volume  Removed: _ 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors: _ 

Other  comments: _ 


L:\forTns\gwsampIe.doc 
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Groundwater  Sampling  Record 

Monitoring  Well  No.  P  (Cont'd) 

SAMPLE  EXTRACTION  METHOD:  ^ 

[  ]  Bailer  made  of: _ _ 

Pump,  type:_ 

(  ]  Other,  describe: _ _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 
ON-SITE  MEASUREMENTS: 

I  li  3^  I  I  /  i  i  Measured  with 


Time 

nut 

Temp  (°C) 

pH 

(a  .11 

Cond  (pS/cm) 

DO  (mg/L) 

^\(o 

0.31 

Redox  (mV) 

Salinity 

Nitrate— 

0.2-  /JJ, 

OM  iji 

O.U’ 

Sulfate 

\ 

li 

Ferrous  Iron 

SAMPLE  CONTAINERS  (material,  number,  size):JtU_J^^J^ 
/vv/ 


/vv/ _ 

175' A. (  Pjv' 
ON-SITE  SAMPLE  TREATMENT: 


Filtration: 


Method^ 

Method^ 

Method 


Preservatives  added: 


Method_ 

Method. 

Method. 

Metliod 


Containers:. 

Containers:. 

Containers: 


Containers:. 

Containers:. 

Containers:. 

Containers: 


CONTAINER  HANDLING: 


[  ]  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

[  ]  Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS: 


LAforms\gwsainple.doc 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Langlev  AFB  -  IRP  Site  4 
Sampling  Dates  10/27/96-11/3/96 

GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL . 

(number) 

REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Specif  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  %  1996  IG'7>  5a.m./p.m. 

SAMPLE  COLLECTED  BY:  RN/^|]fBL/GK  of  Parsons  ES 

WEATHER:  ^/C/ZOrsTT _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  /Describel:  _ 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  [  ]  UNLOCKED 

WELL  NUMBER  (IS  -  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ 

INNER  PVC  CASING  CONDITION  IS: _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH. 

Items  Cleaned  (List): _ 


2  [  ]  PRODUCT  DEPTH  _ FT.  BELOW  DATUM 

Measured  with: _ 

WATER  DEPTH  _  _  _ ^FT.  BELOW  DATUM 

Measured  with: _ 

3  [  ]  WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe):. 

Appearance:  V  C  COUQ^ _ _ _ _ _ 

Odor: _ _ 

Other  Comments: _ ^ _ 

4  [  ]  WELL  EVACUATION: 

Method: _ 

Volume  Removed: _ 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors: _ 

Other  comments: _ 


L:\forms\gNvsamplc.doc 
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Groundwater  Sampling  Record 

Monitoring  Well  No.  S  ^  (Cont'd) 


5[  ] 


SAMPLE  EXTRACTION  METHOD: 


[  ]  Bailer  made  of:_ 
^  Pump,  type:_ 

[  ]  Other,  describe:. 


6[  ] 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 
ON-SITE  MEASUREMENTS: 


Time 

Measured  with 

Temp  (°C) 

..mx... 

pH 

■7.2*7. 

Cond  (|iS/cm) 

!i^7Z- 

DO  (mg/L) 

Redox  (mV) 

^32-7. 

-371.  ( 

Salinity 

Nitrate — 

0. 

oi 

O,  C, 

Sulfate 

Ferrous  Iron 

7[  ] 


8[  ] 


SAMPLE  CONTAINERS  (material,  number,  size):  Ch) 
_ 


i^L 


ON-SITE  SAMPLE  TREATMENT: 


[  ] 


[  ] 


Filtration: 


Method. 

Method. 

Method 


Containers:. 

Containers:. 

Containers: 


Preservatives  added: 


Method. 

Method. 

Method. 

Method. 


Containers:. 

Containers:. 

Containers:. 

Containers: 


9[  ] 


CONTAINER  HANDLING: 


[  ]  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

[  ]  Containers  Placed  in  Ice  Chest 


10  [  ] 


OTHER  COMMENTS:. 


L:\forms\g\vsamplc.doc 
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GROUNDWATER  SAMPLEVG  RECORD 


Sampling  Location  Lanelev  AFB  -  IRP  Site  4 
Sampling  Dates  10/27/96-  11/3/96 

GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  _ 

(number) 

REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  l(ft/%  1996  a.m./p.m. 

SAMPLE  COLLECTED  BY:  RN/SR/BL/GK  o^arsons  ES 

WEATHER:  .  (-(Ci-h-r  U/A/C^  _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (DescribeV  T7SC, _ 


MONITORING  WELL  CONDITION; 

[  ]  LOCKED:  [  ]  UNLOCKED 

WELL  NUMBER  (IS  -  IS  NOT^  APPARENT 

STEEL  CASING  CONDITION  IS: _ 

INNER  PVC  CASING  CONDITION  IS: _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH 

Items  Cleaned  (List): _ 


2  [  ]  PRODUCT  DEPTH _  FT.  BELOW  DATUM 

Measured  with: _ _ _ _ 

WATER  DEPTH  ^  ^ _ ^FT.  BELOW  DATUM 

Measured  with:  J<SL  _ _ _ 

3  [  ]  WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:  ^  ^ _ _ _ 

Odor:  _ 

Other  Comments: _ _ _ _ _ 

4  [  ]  WELL  EVACUATION:  ^  ^ 

Method:  \  f  _ 

Volume  Removed: _ 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors: _ _ _ 

Other  comments: _ _ 


^;\forms\gwsampIe.dc>c 
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Groundwater  Sampling  Record 

Monitoring  Well  No.  ^ £S  (Cont'd) 

5  [  ]  SAMPLE  EXTRACTION  METHOD: 

'  ]  Bailer  made  of: _ _ _ 

Pump,  type:jP€/^ 

]  Other,  describe: _ _ 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 

6  [  ]  ON-SITE  MEASUREMENTS: 

_ tlO~? _ 


Time 

_ 

n/^ 

Measured  with 

Temp  ("C) 

/^o 

<?.0 

pH' 

~ZnW 

Cond  (jiS/cm) 

DO  (mg/L) 

<5,  ■2-S' 

O^'LTh 

Redox  (mV) 

Salinity 

TTTnTTny 

5/ 1  yL 

Sulfate 

¥ 

Q 

j 

Ferrous  Iron 

7  [  ]  SAMPLE  CONTAINERS  (material,  number,  sizeV 

^ _ _ _ 

- 


8  [  ]  ON-SITE  SAMPLE  TREATMENT: 


[  ] 

Filtration:  Method 

Containers: 

Method 

Containers! 

Method 

Containers: 

[  ] 

Preservatives  added: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

9[  ] 


10  [  ] 


CONTAINER  HANDLING: 

[  ]  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

[  ]  Containers  Placed  in  Ice  Chest 

OTHER  COMMENTS: _ 


L:\forTns\gwsample.doc 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Langlev  AFB  -  IRP  Site  4 
Sampling  Dates  1 0/27/96  -  1 1 /V96 

GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL .  _ 

(number) 

REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  < _ ,  1996  /  a.m./p.m. 

SAMPLE  COLLECTED  BY:  RN@/)^T  ./6k  of  Parsons  ES 

WEATHER:  Mo  _ _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  /DescriheV  P  TS  C 


MONITORING  WELL  CONDITION: 

t  ]  LOCKED:  [  ]  UNLOCKED 

WELL  NUMBER  (IS  -  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ 

INNER  PVC  CASING  CONDITION  IS: _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH^ 

Items  Cleaned  (List): _ 


2[  ] 


3[  ] 


4[  ] 


PRODUCT  DEPTH  _ 

Measured  with: 

WATER  DEPTH  _ 

Measured  with: 


WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:  ^  '  Cc^yv/)  V _ 

Odor: 

Other  Comments: _ 


WELL  EVACUATION:  . 

Method:  _ 

Volume  Removed: _ 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors: _ 

Other  comments: _ 


JT.  BELOW  DATUM 


JT.  BELOW  DATUM 


L:\forms\gwsampIc.doc 
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Groundwater  Sampling  Record 
Monitoring  Well  No.  Q  (Cont'd) 

5  [  ]  SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ 

^  Pump,  type:_^<&'?-fs 

[  ]  Other,  describe: _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 

6  [  ]  ON-SITE  MEASUREMENTS: 


Time 

/ZS-Z. 

/'LT-7 

Measured  with 

Temp  (°C) 

(9.^ 

n,y 

pH 

G.  rs 

Cond  (|iS/cm) 

IP'^ 

DO  (mg/L) 

Q-‘?o 

<f).‘70 

0,93 

Redox  (mV) 

-O.  P 

Salinity 

Nitrate-- 

o.-LJ 

-  ‘  - 

Sulfate 

J 

Ferrous  Iron 

7  [  ]  SAMPLE  CONTAINERS  (material,  number,  size)  /v)  an  (  ^oA-r  -  Tie- 71/0^  c. 

T/0  At.(  Pi^c^y 

'zsz>  P6L.V  Au^cuAJtr^. 

8  [  ]  ON-SITE  SAMPLE  TREATMENT: 


[  ] 

Filtration:  Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

[  ] 

Preservatives  added: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

Metliod 

Containers: 

9  [  ]  CONTAINER  HANDLING: 

[  ]  Container  Sides  Labeled 
[  ]  Container  Lids  Taped 

[  ]  Containers  Placed  in  Ice  Chest 

10  [  ]  OTHER  COMMENTS: _ 


L:\fonns\g\vsampIc.doc 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Lanelev  AFB  -  IRP  Site  4 
Sampling  Dates  10/27/96-  ll/'^/9fi 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  ^ 


(number) 

REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING;  1996  ajnipja, 

SAMPLE  COLLECTED  BY:  RN^RL/GK  of  Parsons  F.S 

WEATHER:  _ _ _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  fPescribel:  T7>  C 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  [  ]  UNLOCKED 

WELL  NUMBER  (IS  -  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ 

INNER  PVC  CASING  CONDITION  IS; _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

EQUIPMENT  CLEANED  BEFORE  USE  WITH. 

Items  Cleaned  (List): _ 


PRODUCT  DEPTH  _ F^.  BELOW  DATUM 

Measured  with: _ _ 

WATER  DEPTH  — _ _FT.  BELOW  DATUM 

Measured  with: _ _ _ _ _ 

WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:  _ 

Odor:  _ _ _ _ _ 

Other  Comments: _ _ _ _ _ 

WELL  EVACUATION: 

Method:  PeSL{^rficr\c  _ 

Volume  Removed: _ 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors:_  _ _ _ 

Other  comments: _ _ 


1[  ] 


3[  ] 


4[  ] 


L:\form  s\g^vsaIn  pIc. doc 


Page  1  of  2 


5[  ] 


6[  ] 


Groundwater  Sampling  Record 

Monitoring  Well  No.  ^  (Cont’d) 


SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ 

^  Pump,  type: _P£L.(s7)iH-T!c. 
[  ]  Other,  describe: _ 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


ON-SITE  MEASUREMENTS: 


Time 

nis 

KSo 

//55- 

Measured  with 

Temp  (“C) 

av.o 

'ZXO 

y^/  s-r 

pH 

6/  IS 

Cond  (nS/cm) 

DO  (mg/L) 

e.2<i 

-2-.il 

Z*  O  ( 

Ysr  <rs' 

Redox  (mV) 

156.x 

/35".0 

//7<6 

it  9,  S 

Salinity 

IJityate 

_ 

Jh2:. _ 

Sulfate 

Ferrous  Iron 

7  [  ] 


8[  ] 


SAMPLE  CONTAINERS  (material,  number,  sizet:  ( (  //^A<  - 
S  /'3-.5'A.f  /4Yt<tyyvS 


ON-SITE  SAMPLE  TREATMENT: 


Filtration: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

[  ]  Preservatives  added: 


Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

9  [  ]  CONTAINER  HANDLING: 

[  ]  Container  Sides  Labeled 
[  ]  Container  Lids  Taped 
[  ]  Containers  Placed  in  Ice  Chest 

10  [  ]  OTHER  COMMENTS: _ 


L:\forms\g\vsamplc.doc 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Langlev  AFB  -  IRP  Site  4 
Sampling  Dates  10/27/96  -  1 

GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL . 

(number) 

REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING^  1996  f  ZoQ  a.m-^mTr 

SAMPLE  COLLECTED  BY:  RW^^Ii/GK  of  Parsons  F.S 

WEATHER:  ^  _ _ _ _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  IDescribeV  TlF/n  _ 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  [  ]  UNLOCKED 

WELL  NUMBER  (IS  -  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ _ 

INNER  PVC  CASING  CONDITION  IS: _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
(  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH. 

Items  Cleaned  (List): _ 


2  [  ]  PRODUCT  DEPTH _ FT.  BELOW  DATUM 

Measured  with: _ _ _ 

WATER  DEPTH _  ' _ ^FT.  BELOW  DATUM 

Measured  with: _ 

3  [  ]  WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance: _ 

Odor: _ 

Other  Comments: _ 

4  [  ]  WELL  EVACUATION: 

Method: _ _ _ 

Volume  Removed: _ 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors: _ 

Other  comments: _ 


L:\forms\g\vsample.doc 
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5[  ] 


Groundwater  Sampling  Record 

Monitoring  Well  No.  H fvi P (Confd) 


SAMPLE  EXTRACTION  METHOD: 


[  ] 
[  ] 
[  ] 


Bailer  made  of:_ 
Pump,  type:_ 
Other,  describe:. 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


6  [  ]  ON-SITE  MEASUREMENTS: 


Time 

*  0-9^ 

1013, 

[Oi<^ 

Measured  with 

Temp  (°C) 

1^.6 

\^.(y 

pH 

1  .oH 

n.\\ 

Cond  (pS/cm) 

.yf 

/3 

DO  (mg/L) 

TCvTv 

Redox  (mV) 

i-no.3 

TToUr 

Salinity 

l^rtrate 

/I 

Sulfate 

Ferrous  Iron 

7  [  ]  SAMPLE  COI^AINERS  (material,  number,  size):  Vo  I  I/q-A 

I/O  A  ~  ' 


8[  ] 


ON-SITE  SAMPLE  TREATMENT: 


Filtration:  Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

Preservatives  added: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

Method 

_  Containers: 

9[]  CONTAINER  HANDLING: 


[  ]  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

[  ]  Containers  Placed  in  Ice  Chest 

10  [  1  OTHER  COMMENTS: _ 


L:\forms\gwsaiTjplc.doc 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Lanelev  AFB  -  IRP  Site  4 
Sampling  Dates  10/27/96-  11/3/96 

GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  ^ 

(number) 

REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  Jtfi  1996  d>l(c>  a.myp.m. 

SAMPLE  COLLECTED  BY:  RN/SR/BL/GK  of  Parsons  RS 

WEATHER:  .  C,-S^  .  D/Z-f'^toL  _ 

DATUM  FOR  WATER  DEPTfa  MEASUREMENT  /DescriheV  f>  n\^C 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  [  ]  UNLOCKED 

WELL  NUMBER  (IS  -  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ 

INNER  PVC  CASING  CONDITION  IS: _ 

WATER  DEPTH  MEASUREMENT  DATUM  GS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe):___ 


Check-off 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH. 

Items  Cleaned  (List): _ 


2[  ] 

PRODUCT  DEPTH  MJVC 

FT.  BELOW  DATUM 

Measured  with: 

WATER  DEPTH  3.^0  72x: 

FT.  BELOW  DATUM 

Measured  with: 

3[  ] 

WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 
Appearance: 

Odor:  _ 

Other  Comments: _ 

4  [  ]  WELL  EVACUATION: 

Method:  P<A<^T^n<^ _ 

Volume  Removed: _ 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors: _ 

Other  comments: _ 


L:\forras\gwsamplc.doc 
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Groundwater  Sampling  Record 

Monitoring  Well  No.  _ (Cont'd) 

5  [  ]  SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ 

Pump,  type:.^:«.t.j7>K77o 

[  ]  Other,  describe: _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


6  [  ]  ON-SITE  MEASUREMENTS: 


Time 

0  7c?  3 

c7o^ 

Measured  with 

Temp  (°C) 

fd.^ 

ff.2. 

Vsjr 

pH 

l.cH 

'7,0^ 

7.0  3. 

Cond  (pS/cm) 

SlH 

572- 

bo  (mg/L) 

/■°^ 

/(O  V 

ysr 

Redox  (mV)  ^ 

Salinity 

Nitrate- 

0,  ^ 

o,:r 

Sulfate 

Ferrous  Iron 

7[  ] 


SAMPLE  CONTAINERS  (material,  number,  sizel:  (^} 

(7T  Pcsu-i  — 


8[  ] 


ON-SITE  SAMPLE  TREATMENT: 


[  ] 

Filtration:  Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

[  ] 

Preservatives  added: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

9[]  CONTAINER  HANDLING: 

[  ]  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

[  ]  Containers  Placed  in  Ice  Chest 

10  [  ]  OTHER  COMMENTS: _ 


L;\form  s\gwsamplc.doc 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Lanelev  AFB  -  IRP  Sim  4 
Sampling  Dates  10/27/96  -  1  in/96 

GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  ^ P"  C _ 

(number) 

REASON  FOR  SAMPLING:  [X]  Regular  Sar^ling;  [  ]  Spedal  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  .  1996  S'  a.m.^1^ 

SAMPLE  COLLECTED  BY:  RN/SR/gP/GK  of  Parsons  F,S 

WEATHER: _ '1  ~  _ _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (Describe):^ _ 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  [  ]  UNLOCKED 

WELL  NUMBER  (IS  -  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ 

INNER  PVC  CASING  CONDITION  IS: _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 

[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 

_ ^ f _ 


Check-off  ^ 

I  [  ]  EQUIPMENT  CLEANED  BEFQRE  USE  WITH  1>4-  4-  S.  <£^ 

Items  Cleaned  (List): _ C  TT'  ^  i 


2[  ] 


PRODUCT  DEPTH. 


Measured  with: 


_FT.  BELOW  DATUM 


WATER  DEPTH. 


3  7  rc^-lo-  2  ■7 


_FT.  BELOW  DATUM 


Measured  with: 


3  [  ]  WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

L  QO  P  T 


Appearance:. 
Odor: _ 


■A/O^tr 


Other  Comments:. 


4  [  ]  WELL  EVACUATION: 

Method: _ 


p  (T  ^  •  St/fL  f  77  c 


Volume  Removed: _ 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change)^ 
Water  odors: - 


Other  comments: 


L;\fo  nns\gws  am  pi  c .  doc 
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5[  ] 


6[  ] 


Groundwater  Samplins  Record 

Monitoring  Well  No.  ^  f^'  ^ _ (Confd) 


SAMPLE  EXTRACTION  METHOD: 


[  ]  Bailer  made  of:_ 
[  ]  Pump,  type:_ 

[  ]  Other,  describe:. 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 
ON-SITE  MEASUREMENTS: 


Time 

“TiTs 

i:xi(p 

Measured  with 

Temp  (°C) 

XI. 

x\y 

pH 

1-T>% 

1.3% 

Cond  (|iS/cm) 

1  C7. 

^0^.. 

DO  (mg/L) 

1.<=A  Vx 

1  ol 

Redox  (mV) 

_Ll« 

(p7.^ 

Salinity 

putraio  \ 

_D  _•  B. 

O.  *7 

Sulfate 

Ferrous  Iron 

7[  ] 


8[  ] 


SAMPLE  CONTAINERS  (material,  number,  size):. 


—  ^<3 


\ 


(  f't  AJ*=i  ^ /oI<;s.n<- 


-P' 


ON-SITE  SAMPLE  TREATMENT: 


[  ] 


Filtration: 


Method_ 

Method, 

Method 


Containers:. 

Containers:, 

Containers: 


[  ] 


Preservatives  added: 

Method. 

Method. 

Method. 

Method. 


Containers:. 

Containers:. 

Containers:. 

Containers:. 


9  [  ]  CONTAINER  HANDLING: 

[  ]  Container  Sides  Labeled 
[  ]  Container  Lids  Taped 
[  ]  Containers  Placed  in  Ice  Chest 

10  [  ]  OTHER  COMMENTS: _ 


L:\fonTis\gwsaniplc.doc 
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Groundwater  Sampling  Record 
Monitoring  Well  No.  _  (Cont'd) 

5  [  ]  SAMPLE  EXTRACTION  METHOD: 


Bailer  made  of: _ 

Pump,  type: 

Other,  describe: _ ' 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


6  [  ]  ON-SITE  MEASUREMENTS: 


Time 

oi 

Oflo 

Measured  with 

Temp  (°C) 

7.'b>y 

pH 

■7.  ?r 

7.^5" 

7.  >5" 

Cond  (pS/cm) 

So^ 

DO  (mg/L) 

0,  hS 

Redox  (mV) 

Salinity 

Nitrate 

ZjJ 

Sulfate 

Q  ^ 

Ferrous  Iron 

7[  ] 


SAMPLE  COl 


FAINERS  (material,  number,  size): 


(k)  l/bA^^T^Suf'rVti-C. 


tvs' 


8  [  ]  ON-SITE  SAMPLE  TREATMENT: 


[  ] 

Filtration:  Method 

Container.<;* 

Method 

Containers- 

Method 

Containers! 

[  ] 

Preservatives  added: 

Method ' 

Containers! 

Method 

Containers- 

Method 

Containers- 

Method 

Containers! 

9  [  ]  CONTAINER  HANDLING: 

Container  Sides  Labeled 
[  ]  Container  Lids  Taped 
[  ]  Containers  Placed  in  Ice  Chest 

10  [  ]  OTHER  COMMENTS: _ 


L:\forms\gwsample.doc 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Langley  AFB  -  IRP  Site  4 
Sampling  Dates  10/27/96  -  1 1/3/96 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL 


REASON  FOR  SAMPLING;  [X]  Regular  Sampling;  [  ]  Special  Sampling; 
DATE  AND  TIME  OF  SAMPLING;  ,  1996  i  ^a.m./p.m. 

SAMPLE  COLLECTED  BY;  RNig'^L/GK  '  of  Parsons.ES 

WFATHF.R:  C  ^ - 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (Describe); - - 


(number) 


MONITORING  WELL  CONDITION; 

[vj'  LOCKED;  [  1  UNLOCKED 

WELL  NUMBERtfs  -  IS  NOT)  APPARENT 

STEEL  CASING  C&NDITION  IS;^ _ _ _ 

INNER  PVC  CASING  CONDITION  IS; _ _ _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe); - 


Check-off 

i[  ] 

2[  ] 


EQUIPMENT  CLEANED  BEFORE  USE  WITH. 

Items  Cleaned  (List); _ 


PRODUCT  DEPTH _ 

Measured  with;_ _ _ — 

WATER  DEPTH  '> 

Measured  with:  <r<j  rr  - 


FT.  BELOW  DATUM 


FT.  BELOW  DATUM 


3  [  ]  WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:  - - 

Odor:  ^  _ _ 

Other  Comments:^ - - - 


4  [  ]  WELL  EVACUATION: 

Method:  _ _ _ — 

Volume  Removed:^ _ _ _ _ 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors:^^ _ _ — 

Other  comments:  _ _ _ 


Page  1  of 2 


L:\forms\gwsample.doc 


5[  ] 


Groundwater  Sampling  Record 

Monitoring  Well  No.  C^L  i '  f  (Cont'd) 

SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ 

[  ]  Pump,  type: r- 

[  ]  Other,  describe: _ _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


6  [  ]  ON-SITE  MEASUREMENTS: 


iSBm 

WMSSEM 

WB^ 

n^S' 

Measured  with 

Temp  (°C) 

^  w' 

U.  ■2- 

2  A  ( 

pH 

nj-/ 

*7  ,  ./ 

~7.-2,o 

Cond  (pS/cm) 

WSSBtk 

DO  (mg/L) 

Redox  (mV) 

BBAiKl 

-■  'V'T..  r 

BBFFffi 

Salinity 

HHHIi 

Nitrate 

Sulfate-., 

WHW 

Mil  1  in 

Ferrous  Iron 

V. 

4. 

7  t  ]  SAMPLE  CONTAINERS  (material,  number,  sizel:  f  t :■  f 

t  t  (  X  '  ^  . _ 


P-, 


10  [  1 


ON-SITE  SAMPLE  TREATMENT: 

[  ]  Filtration:  Method. 

Method 

Method. 

[  ]  Preservatives  added: 

Method. 

Method. 

Method. 

Method. 


Containers:. 

Containers:. 

Containers:. 


Containers:. 

Containers:. 

Containers:. 

Containers:. 


CONTAINER  HANDLING: 

[  ]  Container  Sides  Labeled 
[  ]  Container  Lids  Taped 
[  ]  Containers  Placed  in  Ice  Chest 

OTHER  COMMENTS: _ 


L:\forms\gwsampIe.doc 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Lanelev  AFB  -  IRP  Site  4 
Sampling  Dates  10/27/96-  lin/Qfi 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL 


OuJ-'Y 


(number) 

REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  .  1996  1  1^^  a.m./p.m. 

SAMPLE  COLLECTED  BY:  RnMI^IV/GK  of  Parsons  F.S 

WEATHER:  <^/^0 _ _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (DescribeV  TTS  Cl- 


MONITORING  WELL  CONDITION: 

^  LOCKED:  v  [  ]  UNLOCKED 

WELL  NUMBEI@-  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ _ 

INNER  PVC  CASING  CONDITION  IS: _ _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe):. _ 


Check-off 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH. 

Items  Cleaned  (List): _ 


2  [  ]  PRODUCT  DEPTH  FT.  RET.OW  DAT! 

Measured  with:  _ 

WATER  DEPTH _ _ V  _ ^PT.  BELOW  DATUM 

Measured  with:., 

3  [  ]  WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance: 

Odor:  q-Qcs/L _ 

Other  Comments:  -5* f\)  _ 


4[  ] 


WELL  EVACUATION: 


JUAUON:^^  p. 

Method: 


Volume  Removed: _ _ _ _ 

Observations:  Water  (slightly  -  very)  cloudy 


Water  level  (rose 

Water  odors: _ 

Other  comments:. 


fell  -  no  change) 


LAform  s\g\vsam  p  1  e .  doc 
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Groundwater  Sampli^  Record 

Monitoring  Well  No.  _ (Cont'd) 

5  [  ]  SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ 

M  Pump,  type:_P<£'^X^T>K-7^  ^ 

[  ]  Other,  describe: _ _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 

6  [  ]  ON-SITE  MEASUREMENTS: 


Time 

nt^ 

n-z-^ 

/73o 

Measured  with 

Temp  CC) 

•z-o.  V 

2.0  .G 

2.0.3 

ysjr 

pH 

7>/iS 

Cond  (|iS/cm) 

3^  S' 

(HkiH 

DO  (mg/L) 

<3.  t/  V 

0.37 

0.3^ 

csMo 

Redox  (mV) 

-'Z1U  9 

-z7y:o 

~Z73>  1 

Salinity 

3^ 

M<7^ 

Sulfate 

Ferrous  Iron 

7  [  ]  SAMPLE  COOTAINERS  (material,  number,  size):. 

w  j  ^Q'»vi '  _ _ _ 

(/^  Pci.^  - 


8  [  ]  ON-SITE  SAMPLE  TREATMENT: 


Filtration:  Method 

Containers: 

Method 

Containers: 

Method 

__  Containers: 

Preservatives  added: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

9  [  ]  CONTAINER  HANDLING: 

[  ]  Container  Sides  Labeled 
[  ]  Container  Lids  Taped 
[  ]  Containers  Placed  in  Ice  Chest 

10  []  OTHER  COMMENTS: _ 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Lanelev  AFB  -  IRP  Site  4 
Sampling  Dates  10/27/96  -  1  in/Qfi 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  <0CJ  -  ^ 

REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  1996  ^0,0^ a.m./D.m. 

SAMPLE  COLLECTED  BY:  RN/^r7BL/GK  of  Parsons  ES 

WEATHER:  CA  $  AJL  U  TO  .  .1^  _ _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  rPescribel:  7^£>^.  AJiSTCH 


(number) 


MONITORING  WELL  CONDITION: 

^LOCKED:  ^  [  ]  UNLOCKED 

'^LL  NUMBER!^  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ _ 

INNER  PVC  CASING  CONDITION  IS: _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  fdescribel: 


Check-off 

1[  ] 

2[  ] 


EQUIPMENT  CLEANED  BEFORE  USE  WITH. 

Items  Cleaned  (List): _ 


PRODUCT  DEPTH  NTshSE 


WATER  DEPTH. 


Measured  with:  SA^A 


Measured  with:  S'oUNiST' 


JFT.  BELOW  DATUM 


_FT.  BELOW  DATUM 


3[  ] 


WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:  _ 

Odor:  _ 


Other  Comments: 


4[  ] 


WELL  EVACUATION: 

Method:  P^LSTC't.  T-Z<.  P<J^P _ 

Volume  Removed: _ ^ _ _ 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors: _ _ 

Other  comments: _ 


L:\forms\gwsample.doc 
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Groundwater  Sampling  Record 

Monitoring  Well  No.  ^  (Cont'd) 

5  [  ]  SAMPLE  EXTRACTION  METHOD: 


Bailer  made  of: _ 

Pump,  type:_PC/€^7V>i-r7  c. 
Other,  describe: _ 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


6  [  ]  ON-SITE  MEASUREMENTS: 


Time 

o<7-^r 

fO^o 

Measured  with 

Temp  (°C) 

n.(c 

pH 

<0.^5' 

Ti(o 

& 

Cond  (pS/cm) 

.S‘Z-<S 

S'S'S 

?>91> 

DO  (mg/L) 

<2>.^s' 

6,215 

o. 

Q.  2  *3 

O  /  7-  ^ 

Redox  (mV) 

~20<{,S' 

Salinity 

NteUe— ✓ 

/ 

VW  _ 

Sulfate 

J  ... 

r 

cT 

J 

Ferrous  Iron 

7[  ] 


8[  ] 


SAMPLE  CONTAINERS  (material,  number,  size) 


ON-SITE 


/CD  /^/S 

SAMPLE  TREATMENTT' - ^ 


^  ^  tSTTLfi 


Filtration:  Method _  Containers:. 

Method _  Containers:. 

Method _  Containers:. 


[  ]  Preservatives  added: 


Method. 

Method. 

Method. 

Metliod. 


Containers:. 

Containers:. 

Containers:. 

Containers:. 


9  [  ]  CONTAINER  HANDLING: 

[  ]  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

[  ]  Containers  Placed  in  Ice  Chest 

1 0  [  ]  OTHER  COMMENTS: _ 


L:\forms\g\vsamplc.doc 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Lanelev  AFR  -  IRP  4 
Sampling  Dates  10/27/96-  wnm 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  OCO—f  j 

REASON  FOR  SAMPLING:  [X]  Regul^  Sapling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  ,1996  //  4/  T  a.m./D.m. 

SAMPLE  COLLECTED  BY:  of  Parsons  RS 

WEATHER: _ 

DATUM  FOR  WATER  P'EPTH  MEASUREMENT  rPescribeL 


(number) 


MONITORING  WELL  CONDITION: 

^  LOCKED:  [  ]  UNLOCKED 

WELL  NUMBER/m  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ 

INNER  PVC  CASING  CONDITION  IS: _ _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ _ 


Check-off 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH. 

Items  Cleaned  (List): _ 


2[  ] 


3[  ] 


4[  ] 


PRODUCT  DEPTH  ^0(i:>  'W!)  .  FT.  RF.T.OW  DATITM 

Measured  with:  _ _ _ 

WATER  DEPTH - o7 _ ^  /  3.  3^ _ ^PT.  BELOW  DATUM 

Measured  with:__ _ 


WATER-CONDITION  BEFORE  WELL  EVACUA^TION  (Describe): 

Appearance:  fAy' 

Odor:  _ _ _ _ 

Other  Comments: _ 


WELL  EVACUATION: 

Method: 


7^0  Pilh9 


Volume  Removed: _ _ 

Observations:  Water  (slightly  -  very)  cloudy 


Water  level  (rose 

Water  odors: _ 

Other  comments:. 


fell  -  no  change) 


L:\forms\gwsamplc.doc 
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Groundwater  Sampling  Record 

Monitoring  Well  No.  ( ( _ (Cont’d) 

5  [  ]  SAMPLE  EXTRACTION  METHOD: 


[  ]  Bailer  made  of:_ 
^  Pump,  type:_ 

[  ]  Other,  describe:. 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 
6  [  ]  ON-SITE  MEASUREMENTS: 


Time 

/m. 

if/3D 

a  Yo 

Measured  with 

Temp  (“C) 

■20.  r 

pH 

6.^1 

Cond  (pS/cm) 

nni 

f'S'l 

DO  (mg/L) 

n.^( 

0.3-3 

0  / 

0.33 

0.33 

Redox  (mV) 

-23hZ 

~22.Y,2 

Salinity 

Nitrate - ^ 

M 

Sulfate 

‘  IT 

1 

^  a 

1 

Ferrous  Iron  j 

7  [  ]  SAMPLE  CONTAINERS  (material,  number,  size):. 


8[  ] 


9[  ] 


10  [  1 


ON-SITE  SAMPLE  TREATMENT: 

[  ]  Filtration:  Method. 

Method. 

Method. 

[  ]  Preservatives  added: 

Method 

Method. 

Method. 

Method. 


Containers:. 

Containers:. 

Containers:. 


Containers:. 

Containers:. 

Containers:. 

Containers:. 


CONTAINER  HANDLING: 


Container  Sides  Labeled 
Container  Lids  Taped 
Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS:. 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Lanelev  AFR  -  IRP  Site  4 
Sampling  Dates  10/27/96  -  1  m/Ofi 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL 


REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Special  Sampling; 
DATE  AND  TIME  OF  SAMPLING:  1996  r  a 

SAMPLE  COLLECTED  BY:  RN^^R^L/GI^  of  Parsons  ES 
WEATHER:  -) 

DATUM  FOR  WATER  DEPTH  MEASUfeMENT  (Describe):. 


"S’  A 

i.m./|6:n\ 


(number) 


MONITORING  ^LL  CONDITION: 

LOCKED:  ^ 


‘^LL  NUMBER  IS  NOT)  APPARENT 
STEEL  CASING  CONDITION  IS: _ 


[  ]  UNLOCKED 


INNER  PVC  CASING  CONDITION  IS: _ _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH. 

Items  Cleaned  (List): _ 


2  [  ]  PRODUCT  DEPTH - - - PT  BELOW  DATUM 


Measured  with:. 


3(  ] 

WATER  DEPTH 

i  7  FT  RF.T.nwnATIflvf 

Measured  with: 

WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:  <3/2^  V  —  .  /7^>Tr«u- 

Odor: 

Other  Comments: 

4[  ] 

WELL  EVACUATION: 

Method:  Pl5-^tS71^ur7c 

A/)vtp 

Volume  Removed: 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors: _ _ 

Other  comments: _ 


L:\forms\gwsampic.doc 
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Groundwater  Sampling  Record 

Monitoring  Well  No.  —I"?  (Cont'd) 

5  [  ]  SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ 

Pump,  type:_ 

[  ]  Other,  describe: _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


6  [  ]  ON-SITE  MEASUREMENTS: 


Time 

/«/<-/ 0 

IH'iS’ 

Measured  with 

Temp  ("C) 

ZQ,t 

7 ST  CT 

pH 

Cond  (jiS/cm) 

DO  (mg/L) 

<3.y-\ 

^,32- 

o.» 

Redox  (mV) 

-/7o.^ 

-20‘?.7 

Salinity 

M . 

z<^ 

V . . 

Sulfate 

Ferrous  Iron 

j 

7  [  ]  SAMPLE  CONTAINERS  (material,  number,  size):_  CV)  yp  fU  I  t>^oAs  -  6  6 

^1  LfO  _ 

•—  zw/c/dj 


8[  ] 


9[  ] 


10  [  ] 


ON-SITE  SAMPLE  TREATMENT: 

[  ]  Filtration:  Method, 

Method, 

Method, 

[  ]  Preservatives  added: 

Method. 

Method. 

Method. 

Method. 


Containers:. 

Containers:. 

Containers:. 


Containers:. 

Containers:. 

Containers:. 

Containers:. 


CONTAINER  HANDLING: 


Container  Sides  Labeled 
Container  Lids  Taped 
Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS:. 


L:\forms\gwsample.doc 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Langlev  AFB  -  IRP  Sitp  4 
Sampling  Dates  10/27/96-  lin/Qfi 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL 


REASON  FOR  SAMPLING:  [X]  Regular  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  f  c/?A 
SAMPLE  COLLECTED  BY:  RF^R^/^P/GK  of  Parsons  F.S 
WEATHER:  C.  Alt.  . 


[  ]  Special  Sampling; 

1996  a.m./p.m. 


(number) 


DATUM  FOR  WATER  DEPTH  MEASUREMENT  fPescribeV  'Tts  P  cs^ 


MONITORING  WELL  CONDITION: 

^ LOCKED:  [  ]  UNLOCKED 

WELL  NUMBEIY®-  IS  NOT)  APPARENT 

STEEL  CASING  OTNDITION  IS: _ _ 

INNER  PVC  CASING  CONDITION  IS:  _ _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

i[  ] 

2[  ] 


EQUIPMENT  CLEANED  BEFORE  USE  WITH. 

Items  Cleaned  (List): _ 


PRODUCT  DEPTH _ 

Measured  with: _ _ 

WATER  DEPTH  ^>3/  BTHc _ /3./  s^ 

Measured  with:  _ _ 


FT.  BELOW  DATUM 


.FT.  BELOW  DATUM 


3[  ] 


4[  ] 


WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:  d  _ _ 

Odor:  _ 

Other  Comments: _ 


WELL  EVACUATION: 

Method:-  _ 

Volume  Removed: _ 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors: _ 

Other  comments: _ 


L:\forms\gwsampIe.doc 
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Groundwater  Sampling  Record 

Monitoring  Well  No.  I _ (Contd) 


5[  ] 


SAMPLE  EXTRACTION  METHOD; 


[  ]  Bailer  made  of: _ 

Pump,  type: jR£,C^lSV^t^r>C' 

[  ]  Other,  describe: _ 


6[  ] 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 
ON-SITE  MEASUREMENTS: 


<9^5^  2. 


Time 

^632-__ 

06  VO 

i'KTf 

Measured  with 

Temp  (°C) 

/C>.( 

/6>i‘ 

n.i/  __ 

/3.Y 

/9.<1 

VjI 

pH 

liOH 

■7.2-7- 

C.Aj^ 

Cond  (|iS/cm) 

/.o^o 

LoMo 

/<?  5''0 

^OSH 

/06o 

DO  (mg/L) 

/.'?/ 

A  7- ■2- 

A  7 -2. 

0.  T! 

Redox  (mV) 

—/un 

—Z'zS'.t 

-2-37.  ( 

Salinity 

Z.O 

Sulfate 

0 

'j 

/ 

Ferrous  Iron 

A-kP- 

7[  ] 


8[  ] 


SAMPLE  CONTAINERS  (material,  number,  sizeV  —  ercx/jV/^-C 

ou^-/7o|~^ 


■T'/'V'C  (tN  LA<3€Jc  •=- O  P  3  O 


ON-SITE  SAMPLE  TREATMENT: 


[  ] 

Filtration:  Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

[  1 

Preservatives  added: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

9[  ] 


CONTAINER  HANDLING: 


10  [  1 


[  ]  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

[  ]  Containers  Placed  in  Ice  Chest 

OTHER  COMMENTS: _ 


L:\forTns\g\vsample.doc 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Lanelev  AFB  -  TRP  Sits  4 
Sampling  Dates  10/27/96  -  I  \nm 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL 

REASON  FOR  SAMPLING:  [X]  RegularSampling;  [  ]  Special  Sampling- 
DATE  AND  TIME  OF  SAMPLING:  .  1996  /oo^ 

SAMPLE  COLLECTED  BY:  RN/<^L/GK  of  Parsons  ES 

WEATHER:  ^  V! _ 

DATUM  FOR  WATER  d'ePTH  MEASUREMENT  (Describel:  72?  C- _ _ 


(number) 


MONITORING  WELL  CONDITION: 

p47  LOCKED:  •'*  [  ]  UNLOCKED 

WELL  NUMBER  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS:__ _ _ 

INNER  PVC  CASING  CONDITION  IS:. _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WlfH. 

Items  Cleaned  (List): _ 


2  [  ]  PRODUCT  DEPTH - - - - - px  BELOW  DATUM 

Measured  with: _ _ _ _ _ _ 

WATER  DEPTH _ X  ToC. _ T7>'^/3 _ ^PT.  BELOW  DATUM 

Measured  with:  Sc4^it4<Y" _ _ _ _ _ 

3  [  ]  WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:.  C-C^AK _ _ 

Odor:  a76aJ^ 

Other  Comments: _ _ _ _ _ 

4  [  ]  WELL  EVACUATION: 

Method:  _ _ _ 

Volume  Removed: _ _ 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors: _ _ _ _ _ 

Other  comments: _ 


L:\forms\g\vsamplc.dcx: 
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Groundwater  Sampling  Record 

Monitoring  Well  No.  (Cont'd) 

5  [  ]  SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ 

M  Pump,  77c. 

[  ]  Other,  describe: _ _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


6  [  ]  ON-SITE  MEASUREMENTS: 


f  oao 


Time 

o9^S^ 

afrz 

Measured  with 

Temp  (°C) 

f9./ 

n.i 

yjr  rx 

pH 

Cond  (pS/cm) 

77*? 

Wr 

776 

DO  (mg/L) 

0.  •Jx 

o,ZH 

Redox  (mV) 

—62.^ 

-/a.  6 

^^TyfTo 

Salinity 

Nitete — 

Z-^  _ 

0  kjd 

Sulfate 

. .  w 

Ferrous  Iron 

1  [  ]  SAMPLE  CONTAINERS  (material,  number,  size):  (V)  »« I 

^ - 


8  [  ]  ON-SITE  SAMPLE  TREATMENT: 


[  ] 

Filtration:  Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

[  ] 

Preservatives  added: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

9  [  ]  CONTAINER  HANDLING: 

Container  Sides  Labeled 
Container  Lids  Taped 
[  ]  Containers  Placed  in  Ice  Chest 

10  [  ]  OTHER  COMMENTS: _ 


L:\forms\gwsamplc.doc 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Lanelev  AFB  -  IRP  Site  4 
Sampling  Dates  10/27/96  -  1 1/3/96 

GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  ^ _ 

(number) 

REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  /<^AcS  1996  ^./p.m. 

SAMPLE  COLLECTED  BY;  RN/SR/RL/GK  of  Parsons  ES  ^ 

WEATHER:  _ _ _ _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  rPescriheV  TQC^ _ _ 


MONITORING  WELL  CONDITION: 

[^LOCKED:  [  ]  UNLOCKED 

^LL  NUMBER(^  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ 

INNER  PVC  CASING  CONDITION  IS: _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH. 

Items  Cleaned  (List): _ 


2[  ] 

PRODUCT  DEPTH  . 

FT.  BELOW  DATUM 

Measured  with: 

WATERDEPTH  iZ,i> 

FT.  BELOW  DATUM 

Measured  with: 

3[  ] 

WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 
Anoearance: 

Odor:  SL  %  otgrt.. 

Other  Comments:_ 


4  [  ]  WELL  EVACUATION: 

Method:  _ 

Volume  Removed: _ 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors: _ 

Other  comments: _ 


L:\fo^ms\g^vsamplc.doc 
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Groundwater  Sampling  Record 

Monitoring  Well  No.  (Cont'd) 

5  [  ]  SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ 

[  ]  Pump,  type:_ 

[  ]  Other,  describe: _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


6  [  ]  ON-SITE  MEASUREMENTS: 


Measured  with 

Temp  (°C) 

■3^3.^ 

pH 

6  ‘  6  7^ 

fc.?l 

Cond  (jiS/cm) 

i^B 

OEM 

DO  (mg/L) 

BUSH 

O. 

Redox  (mV) 

f-  X 

Salinity 

Nitrate^ 

wasam 

kesdi 

■jgm 

Sulfate 

7 

Ferrous  Iron 

7[  ] 


SAMPLE  CONTAINERS  fmaterial,  number,  size):,  @Yq 


A^jf-ro  -/4w/cr^>^ 


8  [  ]  ON-SITE  SAMPLE  TREATMENT: 


[  ] 

[  ] 


Filtration:  Method 

Method 
Method 

Preservatives  added: 

Method_ _  Containers:. 

Method _  Containers:. 

Method _  Containers:. 

Method _  Containers:. 


Containers:. 

Containers:. 

Containers:. 


9[  ] 


10[  ] 


CONTAINER  HANDLING: 


Container  Sides  Labeled 
Container  Lids  Taped 
Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS:, 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Lanelev  AFB  -  IRP  Site  4 
Sampling  Dates  10/27/96  -  1 1/3/96 


GROIJND  WATER  SAMPLING  RECORD  -  MONITORING  WELL 


Ou  ID') 


REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Special  Sampling; 
DATE  AND  TIME  OF  SAMPLING:  J  D /'hO  1996  33  a.m./p.m. 

SAMPLE  COLLECTED  BY/^L^R/BL/^I  Q|f1^ons  E^ 

WEATHER:  UJ _ 

DATUM  FOR  WATER  E^PTH  MEASUREMENT  (Describe): _ 


(number) 


MONITORING  WELL  CONDITION: 

LOCKED:  [  ]  UNLOCKED 

WELL  NUMBEI^p  IS  NOT)  APPA^NT 

STEEL  CASING  CONDITION  IS:  y _ 

INNER  PVC  CASING  CONDITION  IS: 

WATp.  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  l^J^PPARENT 
^^V^-TJeFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

i[  ] 


EQUIPMENT  CLEANED  BEFORE  USE  WITH  l^oOropi^l 

Items  Cleaned  fListl:  -P  _ 


2[  ] 


3[  ] 


4[  ] 


PRODUCT  DEPTH . 


Measured  with: 


JFT.  BELOW  DATUM 


WATER  DEPTH - - - -  - -  FT.  BELOW  DATUM 

Measured  with:  ^alir\  x-r  _ 

WATER-CONDITION  BEFOI^  WELL  EVACUATION  (Describe): 


Appearance:, 
Odor:  /7o^ 


Other  Comments: 


WELL  EVACUATION: 


Method: _ :s4txJ4 

Volume  Removed:  _ _ 


Observations: 


Wafe^^lLghiJy  -  very)  cioody 
Water  level  (rose  -  fell  -  no  change) 

Water  odors:  ^ _ 

Other  comments: _ 
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Groundwater  Sampling  Record 

Monitoring  Weil  No.  ^  ^  _ (Cont'd) 

5  [  ]  SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  ofi _ ■  >1  ^ _ 

K  Pump,  ^ 

[  ]  Other,  describe: _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 

6  [  ]  ON-SITE  MEASUREMENTS: 


Time 

\o\5' 

1031 

Measured  with 

Temp  (“O 

L  A 

^trss 

pH 

&>  1  "f 

o.j'L 

Cond  (|iS/cm) 

-5 

5*1*^ 

DO  (mg/L) 

1  * 

ho  / 

Redox  (mV) 

415  .  IL 

< 

OrlXuSoA 

rft 

jon 

-t-i.n 

.. 

‘f5T 

Nitrate  ^ 

Sulfate 

Ferrous  Iron 

7[  1 


8[  ] 


SAMPLE  CON 


NTAINERS  (1 

'f  Oaa 
(  (Pnl 


(material,  number,  size):. 
<90- js _ 


ON-SITE  SAMPLE  TREATMENT: 

[  ] 

[  ] 


Filtration:  Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

Preservatives  added: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

Metliod 

Containers: 

9[  ] 


10  [  ] 


CONTAINER  HANDLING: 


Container  Sides  Labeled 
Container  Lids  Taped 
Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS:, 


L:\fonns\g\vsample.doc 


Page  2  of 2 


GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Langlev  AFR  -  IRP  4 
Sampling  Dates  10/27/96  -  1 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL 
REASON  FOR  SAMPLING;  [X]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  ,1996  a.m./D.m. 

SAMPLE  COLLECTED  BY:  RN/SR/RT  ./GK  of  Parsons  F.S 

WEATHER:  CX^Ait,  .  ^ _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  ('DescribeV  TTy  _ _ 


(number) 


MONITORING  WELL  CONDITION: 

Ml  LOCKED;  ^  [  ]  UNLOCKED 

WELL  NUMBER^  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ 

INNER  PVC  CASING  CONDITION  IS: _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe); _ 


Check-off 

1[  ] 

2[  ] 


EQUIPMENT  CLEANED  BEFORE  USE  WITH. 

Items  Cleaned  (List): _ 


PRODUCT  DEPTH _ 

Measured  with: _ _ _ _ 

WATER  DEPTH  V.~7  6  ^7710  v£>  ::  I'i-.l  S’ ' 

Measured  with:  _ _ 


_FT.  BELOW  DATUM 


.FT.  BELOW  DATUM 


3  [  ]  WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:  G  _ _ 

Odor:  _ 

Other  Comments: _ 


4[  ] 


WELL  EVACUATION:  . 

Method:  r^^<^7»^77c: 


Volume  Removed: _ _ 

Observations:  Water  (slightly  -  very)  cloudy 


Water  level  (rose  -  fell  -  no  change) 

Water  odors: _ _ 

Other  comments: _ 
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Groundwater  Sampling  Record 

Monitoring  Well  No.  / Q  ^ _ (Cont'd) 

5  [  ]  SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of:_ _ _ _ 

[>}»  Pump,  type:_P€Xc3rYh-- 

[  ]  Other,  describe: _ ^ _ _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


6  [  ]  ON-SITE  MEASUREMENTS: 


Time 

qSs-'z- 

Of  OS' 

Measured  with 

Temp  (“C) 

J^.C> 

id.r 

/^.i  - 

pH 

7.3.f 

1.2,1, 

1. 

Cond  (pS/cm) 

*75^ 

7oc 

'l(c^ _ 

DO  (mg/L) 

/2.3  „ 

l4l^ 

/,/? 

Redox  (mV) 

r5T  el 

-^^6  - 

Salinity 

.Nitrato  CA-c^ 

A  O 

7^0 

A 

Sulfate 

Ferrous  Iron 

7  r  ]  SAMPLE  CONTAINERS  (material,  number,  sizeVw  )  ^6^  / 

i/dA.  ' 

f'Z'S' PCuif-i'c.  —  A>^(rr^^ . 


8[  ] 


9[  ] 


10  [  ] 


ON-SITE  SAMPLE  TREATMENT; 


[  ] 

[  ] 


Filtration:  Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

Preservatives  added: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

CONTAINER  HANDLING: 

^  Container  Sides  Labeled 
[  ]  Container  Lids  Taped 
[  ]  Containers  Placed  in  Ice  Chest 

OTHER  COMMENTS: _ 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Langlev  AFB  -  TRP 
Sampling  Dates  10/27/96-  I  \n/0fi 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  — 


REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  1996 _ a.m./p.m. 

SAMPLE  COLLECTED  BY:  RN/SR/BL/GK  of  Parsons  F.R 
WEATHER:  ^ 


(number) 


DATUM  FOR  WATER  DEPTH  MEASUREMENT  (Describe):. 


MONITORING  WELL  CONDITION: 

^  LOCKED:  [  j  UNLOCKED 

WELL  NUMBER  (IS  -  IS  NOT)  APPARENT 
STEEL  CASING  CONDITION  IS: 

INNER  PVC  CASING  CONDITION  IS: _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

i[  ] 

2[  ] 


EQUIPMENT  CLEANED  BEFORE  USE  WITH. 

Items  Cleaned  (List): _ 


PRODUCT  DEPTH _ 

Measured  with: _ 

WATER  DEPTH  ^ 

Measured  with: 


J'T.  BELOW  DATUM 


_FT.  BELOW  DATUM 


3[  ] 


4[  ] 


WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:  Cld-iS/WL  c-jy/  Su<ch^  7V/0  7~ 

Odor:  A/crf^^ _ 

Other  Comments: _ 


WELL  EVACUATION: 

Method: 


3  g-ryf-LcO/ULS 


Volume  Removed:. 

Observations:  Water  (slightly  -  very)  cloudy 


Water  level  (rose  -  fell  -  no  change) 
Water  odors:  A/<5>f^ 

Other  comments: _ 
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6[  ] 


Groundwater  Sampling  Record 

Monitoring  Well  No.  (Cont'd) 

SAMPLE  EXTRACTION  METHOD: 


Bailer  made  of: _ 

Pump,  type:_/^^tS/>d'OT7,t 
Other,  describe: _ 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


ON-SITE  MEASUREMENTS: 


Time 

7>/0 

Measured  with 

Temp  (°C) 

^1.1 

- - 

Z.Z-.'Z. 

2-6  2. 

V'sr 

pH 

T.(?3 

PoH^  Pil} 

7-0  5^ 

'7,// 

Cond  (|iS/cm) 

*9-30 

6p(p^O 

DO  (mg/L) 

9s. 1  S 

2’. 2.2. 

y5>T  S-S 

Redox  (mV) 

% 

— 

/93,  { 

Salinity 

— 

rL 

Ar 

•z.o 

Sulfate  ! 

Ferrous  Iron 

7[  ] 


SAMPLE  CONTAINERS  (material,  number,  size):^/li!^ 


/wKsrJS 


9[  ] 


10  [  1 


ON-SITE  SAMPLE  TREATMENT: 


[  1 

[  ] 


Filtration:  Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

Preservatives  added: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

Metliod 

Containers: 

CONTAINER  HANDLING: 

DS?  Container  Sides  Labeled 
[  ]  Container  Lids  Taped 
[  ]  Containers  Placed  in  Ice  Chest 

OTHER  COMMENTS:  Pu*^P£0 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Langlev  AFB  -  IRP  Site  4 
Sampling  Dates  10/27/96  -  1 1/3/96 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL 


OcO  |0  (p 


REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Special  Sampling; 
DATE  AND  TIME  OF  SAMPL^:  Joj"} «» 

SAMPLE  COLLECTED 
WEATHER:  5 
DATUM  FOR  WATE: 


(number) 


MONITORING  WELL  CONDITION: 

M  LOCKED:  _  [  ]  UNLOCKED 

WELL  NUMBE^is})lS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS:  »f~~ 3./U _ 

INNER  PVC  CASING  CONDITION  IS:_jfkZi=____ _ 

WATERJDEPTH  MEASUREMENT  DATUM  (IS  ^  N0T)APPARENT 
[^'T5EnCIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 
1  [  ] 


EQUIPMENT  CLEANED  BEFORE  USE  WITH  / 5  <>  4t\ 

Items  Cleaned  (List):. 


2[  ] 


3[  ] 


4[  ] 


PRODUCT  DEPTH 


JFT.  BELOW  DATUM 


Measured  withr 


WATER  DEPTH 


Measured  with:. 

WATER-CONDITION  BEFOR]^  WELL  EVACUATION  (Describe): 


FT.  BELOW  DATUM 


Appearance: 
Odor: _ 


Other  Comments: 


WELL  EVACUATION:  ^ 

Method:  _ 

Volume  Removed: _  _ 

Observations:  Wagf^s^Ptly  -  very)  cloudy  ' 

Water  level  (rose  -  fell  -  no  change) 
Water  odors:_ 


Other  comments:^ 


7-  y 


=  ^.3 
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5[  ] 


Groundwater  Sampling  Record 

Monitoring  Well  No.  ~~  ( Qd?  (Cont'd) 

SAMPLE  EXTRACTION  METHOD: 


[  ]  Bailer  made  of: _  /  , 

H^Pump,  type:_ 


[  ]  Other,  describe:. 


6[  ] 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 
ON-SITE  MEASUREMENTS: 


Time 

1755“ 

'.HS 

ilSO 

ac>7 

Measured  with 

Temp  (°C) 

S?l.5 

5^-3 

Si\.S' 

5I-0 

^t-O 

W  55 

pH 

•7.15 

^.%s 

Orf'oyr- 

Cond  (pS/cm) 

S-3'7 

■sr^b 

0<rier^  1^10 

DO  (mg/L) 

o. 

O.  il 

Redox  (mV) 

0.3 

-O.  / 

Salinity 

Nitrate 

Sulfate 

Ferrous  Iron 

7[  ] 


8[  ] 


SAMPLE  CONTAINERS  (material,-number,  size): 

^  UOAa _ 


f 


ON-SITE  SAMPLE  TREATMENT: 


[  ]  Filtration;  Method _ _  Containers:, 

Methods _  Containers:. 

Method _ _  Containers:. 

[  ]  Preservatives  added: 


Method 

Method. 

Method. 

Method. 


Containers:. 

Containers:. 

Containers:, 

Containers:. 


9[  ] 


10  [  ] 


CONTAINER  HANDLING: 


[  ]  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

[  ]  Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS:. 


■H- 


-l-c? 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Langlev  AFB  -  IRP  Site  4 
Sampling  Dates  10/27/96-  11/3/96 

GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  OuJ- /d'J _ 

(number) 

REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Special  Samplmg; 

DATE  AND  TIME  OF  SAMPLING :  jO/3A>  .  1996  93^ 

SAMPLE  COLLECTED  BYf^SR/RI  ofif^ns 

WEATHER:  .  A>-^-r  v  _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT rDesc4ieV-7g. oC 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED: 

WELL  NUMB]^^  IS  NOT)  APPA^NT 
STEEL  CASINGTOnDITION  IS:  r 

INNER  PVC  CASING  CONDITION  IS:  4-'g^ir 


M UNLOCKED 


WAimDEPTH  MEASUREMENT  DATUM  (IS  <rSNOTRf  APPARENT 

H^Jeficiencies  corrected  by  sample  TOEnrcTOR 

[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe):_^^lljz_ 


Check-off  ,  /.  . 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH  1  70  ygVo  |  0-1  ^  ,  5  K’/  ir 

Items  Cleaned  IListV  ‘P  _ _ 


2  [  ]  PRODUCT  DEPTH  — _ FT.  BELOW  DATUM 

Measured  with:_i^ _ _ 

WATER  DEPTH  V-  _  FT.  BELOW  DATUM 

Measured  with:. 

3  [  ]  WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance :  _ _ 

Odor: _ yio  _ _ _ 

Other  Comments: _ 

4[]  WELL  EVACUATION:  ^  , 

Method:  ^  fro^/<z  p  ^  _ 

Volume  Removed:  q  // _ _ 

Observations:  Water  (cnglill^  -  very)  CkilTdy'^ 

Water  level  (rose  -  fell  -  no  change) 

Water  ndnr^;-  ^  ^ _ _ _ 

Other  comments: _ 


[2.5 

I 


(-j 
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5[  ] 


6[  ] 


Groundwater  Sampling  Record 
Monitoring  Well  No.  O  VjO  ~  (Cont'd) 

SAMPLE  EXTRACTION  METHOD: 


[  ]  Bailer  made  of: 

Pump,  type:_  i  ‘itoJctsO 
[  ]  Other,  describe: _ 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 
ON-SITE  MEASUREMENTS: 


Time 

WT 

Measured  with 

Temp  (°C) 

V  ^-7 

pH 

C.no 

u  ni 

^  '1  c> 

Cond  (|iS/cm) 

DO  (mg/L) 

0. 

o>n 

vsiz  6>5 

Redox  (mV) 

T^n~T~ 

O  &50A 

Salinity 

Nitrate 

Sulfate 

Ferrous  Iron 

7[  ] 

SAMPLE  CONTAINERS  fmaterial,  number,  size): 

"7  1704^ 

J _ _ 

f 

8[  ] 

ON-SITE  SAMPLE  TREATMENT: 

[  1  Filtration:  Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

[  ]  Preservatives  added: 

Method  Me/ 

Containers:  ^  C>A  s 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

9[  ] 

CONTAINER  HANDLING; 

JKI  Container  Sides  Labeled 
[  ]  Container  Lids  Taped 

Containers  Placed  in  Ice  Chest 

10  [  ] 

OTHER  COMMENTS: 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Lanelev  AFB  -  IRP  Site  4 
Sampling  Dates  1 0/27/96  -  1 1  /:^/96 

GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  f2  ^—6  _ 

(number) 

REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  1996  L<cOl  a.m./p.m. 

SAMPLE  COLLECTED  BY:  RN/SR/BL/GK  of  Parsons  ES 

WEATHER: _ ^ _  _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  fPescriheV  TOC-  /jX  r  ,  a/c.  7  P- C/C. 

^7T>P. _ ■ 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  ^  UNLOCKED 

WELL  NUMBERvi^  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ 

INNER  PVC  CASING  CONDITION  IS: _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 

[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 

[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH. 

Items  Cleaned  (List): _ 


2  [  ]  PRODUCT  DEPTH  _ FT.  BELOW  DATUM 

Measured  with:_  _ _ 

WATER  DEPTH  7T>'  _ ^FT.  BELOW  DATUM 

Measured  with: _ 

3  [  ]  WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:  cl6<xjDT  G/^V  cTP  uJCcc ) 

Odor:  j  _ 

Other  Comments:  ^ _ 

4  [  ]  WELL  EVACUATION:  ^ 

Method:  fzS^^Tncric.  AMyyP _ 

Volume  Removed: _ 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors: _ 

Other  comments: _ 


L:\forms\gwsample.doc 
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Groundwater  Sampling  Record 

Monitoring  Well  No.  _ (Cont'd) 

5  [  ]  SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ 

Pump,  type: jfl£AxsjyhJ7~lc^ 

[  ]  Other,  describe: _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


6  [  ]  ON-SITE  MEASUREMENTS: 


Time 

/jr3o 

[■SH< 

Measured  with 

TempfC) 

2-0. c 

o 

“S-o^vC. 

0 

pH 

oc 

Cond  (|iS/cm) 

</7?‘0 

DO  (mg/L) 

OW-T 

0/3^ 

O.Z-Y 

Redox  (mV) 

-252 

Salinity 

Sulfate 

1 

t 

t/ 

Ferrous  Iron 

7[  ] 


8[  ] 


9[  ] 


SAMPLE  CONTAINERS  Imaterial.  number,  sizel:  Yj  Yo 

(3)  lYC>  f/o  /ln  r 


5 


^  (  P<2Z>(  — 


tC-Ari^  SArrA-PUl,* 


ON-SITE : 

[  ] 

b'AMPl!!:  iKEATMbi'rr: - ^ — 

Filtration:  Method 

J 

Containers: 

Method 

Containers: 

Method 

Containers: 

[  ] 

Preservatives  added: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

CONTAINER  HANDLING: 

^  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

[  ]  Containers  Placed  in  Ice  Chest 

10  [  ] 


OTHER  COMMENTS:. 


L;\forms\gwsamplc.doc 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Lanelev  AFB  -  IRP  Site  4 
Sampling  Dates  10/27/96  -  1 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL 


(number) 

REASON  FOR  SAMPLING:  [X]  Regul^  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  ///^  1996 _ a.m./p.m. 

SAMPLE  COLLECTED  BY:  RN/^R^L/GK  of  Parsons  F.S 

WEATHER:  _ _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  rDescribeV  Tt^  <-  Q. 

C^i^tc-U  rt»  A  -g.  c^'Cc^  /  RLA^f<  Of^rr. _ _ 

TiZiC.  ,j.  ^  ^  j  S<j/U^AcJL. _ _ 

MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  fy  UNLOCKED 

WELL  NUMBER(@)  IS  NOT)  APPARENT 

STEEL  CASING  CS^ITION  IS: _ _ 

INNER  PVC  CASING  CONDITION  IS: _ _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 

[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 

[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ ^ 


Check-off 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH 

Items  Cleaned  (List): _ 


2  [  ]  PRODUCT  DEPTH  wfT  _ PT.  BELOW  DATUM 

Measured  with:  _ 

WATER  DEPTH  T7>~/9.1 _ ^FT.  BELOW  DATUM 

Measured  with:  _ _ 

3  [  ]  WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:  C  ^ _ 

Odor:  _ _ 

Other  Comments: _ _ _ 

4  [  ]  WELL  EVACUATION: 

Method:  C _ _ 

Volume  Removed: _ _ _ _ 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors: _ 

Other  comments: _ 


L:\fonms\gwsamplc.doc 
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Groundwater  Sampling  Record 

Monitoring  Well  No.  (Cont'd) 

5  [  ]  SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ 

Pump,  type:££>tt^7'W^77c 

[  ]  Other,  describe: _ _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


6  [  ]  ON-SITE  MEASUREMENTS: 


8  [  ]  ON-SITE  SAMPLE  TREATMENT: 

[  ]  Filtration:  Method 

Method 
Method 

[  ]  Preservatives  added: 

Method 
Method 
Method 
Method 

9  [  ]  CONTAINER  HANDLING: 

Container  Sides  Labeled 
[>p  Container  Lids  Taped 
H  Containers  Placed  in  Ice  Chest 

1 0  [  1  OTHER  COMMENTS: _ 


Containers:. 

Containers:. 

Containers:. 

Containers:. 


Containers:. 

Containers:. 

Containers:. 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Lanelev  AFB  -  IRP  Site  4 
Sampling  Dates  1  Qn.ll^(\  -  1 1 

GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  .  t.u-i'sr _ 

(number) 

REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  1996  t  a.m./p.m. 

SAMPLE  COLLECTED  BY:  RN^?RI /Gk  of  Parsons  F.S 

WEATHER:  ,  C/ C.  r^T> _ _ 

DATUM  FOR  WATER  D^PTH  MEASUREMENT  (DescribeV  C.  G  f/ 

A-  (/OCC-t— . _ &LA^^  _ _ _ 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED:  C><1)  UNLOCKED 

WELL  NUMBER/fD  IS  NOT)  APPARENT 

STEEL  CASING  OTNDITION  IS: _ 

INNER  PVC  CASING  CONDITION  IS: _ _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH. 

Items  Cleaned  (List): _ 


2  [  ]  PRODUCT  DEPTH  FT.  BELOW  DATUM 

Measured  with:  _ 

WATER  DEPTH _ ^  * _ Z5fLi^LL__FT.  BELOW  DATUM 

Measured  with:  //K/>/2.o _ 

3  [  ]  •  WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance: 

Odor:  ^(SPfa  AT>g  _ _ 

Other  Comments: _ _ _ _ _ 

4  [  ]  WELL  EVACUATION:  . 

Method:  _ _ 

Volume  Removed: _ _ _ _ _ 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors: _ 

Other  comments: _ 


L:\forms\gwsampIe.doc 
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Groundwater  Sampling  Record 

Monitoring  Well  No.  (Cont'd) 

5  [  ]  SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ 

^  Pump,  pfl-tr  /c^ 

[  ]  Other,  describe: _ _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 

6  [  ]  ON-SITE  MEASUREMENTS: 


Time 

fsrs-d, 

/(o  C  f 

Measured  with 

Temp  (“C) 

-2.0  .  t 

2-0,  ( 

pH 

a  ^-7  3 

6,9’/ 

6.7  7 

/.?2. 

Cond  (pS/cm) 

-780 

hNkM 

DO  (mg/L) 

<5/  3  o 

d.z.'i 

<Z>,7( 

virs-s- 

Redox  (mV) 

-lOCM 

-  ■^^7,  3 

0>erd  A)  'i-TTi 

Salinity 

-Nitrate , 

2^ _ 

^yJL. 

Sulfate 

u 

i) 

Ferrous  Iron 

7  [  ]  SAMPLE  CONTAINERS  (material,  number,  size): 

91- 


8  [  ]  ON-SITE  SAMPLE  TREATMENT: 


Filtration: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

[  ]  Preservatives  added: 


Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

9[  ] 


10  [  ] 


CONTAINER  HANDLING: 


Container  Sides  Labeled 
Container  Lids  Taped 
Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS: 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Lanelev  AFB  -  IRP  Site  4 
Sampling  Dates  10/27/96-  11/3/96 

GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  _ _ 

(number) 

REASON  FOR  SAMPLING:  [X]  Regular  Samnling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  .  1996  /-zxyv 

SAMPLE  COLLECTED  BY:  RN/g^I./or  of  Parsons  F.S 

WEATHER:  .  6;  CO/WDV  _ _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (Describe):_£eX- _ _ _ _ 


MONITORING  WELL  CONDITION: 

^LOCKED:  [  ]  UNLOCKED 

WELL  NUMBER  (IS  -  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS; _ 

INNER  PVC  CASING  CONDITION  IS: _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH. 

Items  Cleaned  (List): _ 


2  [  ]  ^  PRODUCT  DEPTH _ FT.  BELOW  DATUM 

Measured  with: _ _ 

WATER  DEPTH  _ 7~2)  ~  C.  FT  BELOW  DATUM 

Measured  with:  _ 

3  [  ]  WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:  ^ ^ _ _ 

Odor:  _ 

Other  Comments: _ _ 

4  [  ]  WELL  EVACUATION:  p. 

Method:  _ _ _ 

Volume  Removed: _ _ 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors: _ _ _ _ 

Other  comments: _ 
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Groundwater  Sampling  Record 


5[  ] 


Monitoring  Well  No. 
SAMPLE  EXTRACTION  METHOD: 


[  ]  Bailer  made  of;^ _ 

Pump,  type:_/i6^fS  77  < 


amplini 


(Cont’d) 


FI 


]  Other,  describe:. 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


6  [  ]  ON-SITE  MEASUREMENTS: 


Time 

//>0 

//va 

liH<c 

/fJTjT 

Measured  with 

Temp  (■’C) 

— 

n-H' 

J9...3^ . , 

pH 

'7.A} 

_7.^> 

Cond  (pS/cm) 

c>yo 

77P 

7o<i 

n(c^ 

DO  (mg/L) 

C?.3g 

a  37 

Redox  (mV) 

-17^'.^ 

Salinity 

Nitrato-  Cj^\\ 

3.r^ 

Sulfate 

Ferrous  Iron 

7[  ] 


SAMPLE  CONTAINERS  (material,  number,  /ri%-Q 

' 

\iP  fi.S' /*»(  A^ertfS^ 


8[  ] 


ON-SITE  SAMPLE  TREATMENT: 


[  ] 

Filtration:  Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

[  ] 

Preservatives  added: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

9  [  ]  CONTAINER  HANDLING: 

Container  Sides  Labeled 
[  ]  Container  Lids  Taped 
[  ]  Containers  Placed  in  Ice  Chest 

10  [  ]  OTHER  COMMENTS: _ 


L:\forms\gwsample.doc 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Langlev  AFB  -  IRP  Sits  4 
Sampling  Dates  10/27/96-  ll/t/Qfi 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  jP— 

REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  ,  1 996  /S7i  jra.m./D.m 

SAMPLE  COLLECTED  BY:  RN/SR/BL/GK  of  Parsoni  F.c; 

WEATHER:  _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (Describe!:  - 


MONITORING  WELL  CONDITION: 

LOCKED:  [  ]  UNLOCKED 

WELL  NUMBER^^IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ _ 

INNER  PVC  CASING  CONDITION  IS:_ _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ _ 


Check-off 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH 

Items  Cleaned  (List): _ 


2[  ] 


3[  ] 


4[  ] 


PRODUCT  DEPTH _ _ 

Measured  with: _ _ 

WATER  DEPTH  3,^^ _ 2. 

Measured  with:  _ 

■  WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:  _ 

Odor:  _ _ 

Other  Comments: _ 


WELL  EVACUATION: 

Method:  77<- 


Pfj^p 


Volume  Removed:^ _ _ 

Observations:  Water  (slightly  -  very)  cloudy 


Water  level  (rose  -  fell  -  no  change) 

Water  odors: _ 

Other  comments:__ _ 


FT.  BELOW  DATUM 


_FT.  BELOW  DATUM 


L;\fonns\gwsamplc.doc 
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5[  ] 


Groundwater  Sai^Iing  Record 

Monitoring  Well  No.  O _ (Cont'd) 

SAMPLE  EXTRACTION  METHOD: 


[  ]  Bailer  made  of: _ 

^  Pump,  type:JPfPv,c^,7»-cr7c 
I  ]  Other,  describe: _ 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


6[  ] 


ON-SITE  MEASUREMENTS: 


Time 

/(ft-r 

iwTr~ 

l 

l  ^OO 

Measured  with 

Temp  (°C) 

~7^ 

TT^ 

“Fr3~ 

.H.h 

pH 

'l.bl 

Cond  (|iS/cm) 

lU 

^dZ. 

-Job 

^r|3 

Cc/vD/ 

DO  (mg/L) 

tni 

O.TO 

0,  HO 

O-Xio 

Redox  (mV) 

^az.i 

'h 

Salinity 

H  1  lU  UlV 

“ToTT 

7 

J 

Ferrous  Iron 

7[  ] 


8[  ] 


SAMPLE  CONTAINERS  (material,  number,  sizel:  — C 

(  HQiui  yr-^*^rK-^C  V 

m  r.  - 


ON-SITE  SAMPLE  TREATMENT: 


[  ] 

Filtration:  Method 

Containers: 

Method 

_  .  Containers: 

Method 

Containers: 

[  ] 

Preservatives  added: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

9[  ] 


CONTAINER  HANDLING: 


[  ]  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

[  ]  Containers  Placed  in  Ice  Chest 

10  [  1  OTHER  COMMENTS: _ 


L:\fomis\g\vsamplc.doc 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Lanelev  AFB  -  IRP  Site  4 
Sampling  Dates  10/27/96  -  11/1/96 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  F*~'3> 

REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Special  Sampling; 

DATE  AND  TIME  OF  SAMPLING:  ,  1996  /6VO  a.m./p.m. 

SAMPLE  COLLECTED  BY:  RN/SR/RI./C.K  of  Parsons  F.S 

WEATHER:  _ 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  fPescribeV  TZ>  c- 


(number) 


MONITORING  WELL  CONDITION: 

ALLOCKED:  ^  [  ]  UNLOCKED 

^LL  NUMBER  (ilijIS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ 

INNER  PVC  CASING  CONDITION  IS: _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ - 


Check-off 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH. 

Items  Cleaned  (List): _ 


2[  ] 

PRODUCT  DEPTH 

FT.  RF.T.nW  DATUM 

Measured  with: 

WATER  DEPTH  _ _ FT.  BELOW  DATUM 

Measured  with: _ 


3[  ] 

WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:  CZ.CcuI)'? 

Odor: 

Other  Comments: 

4[  ] 

WELL  EVACUATION: 

Method: 

Volume  Removed: 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell «  no  change) 

Water  odors: _ 

Other  comments: _ 


L:\forms\gwsaniplc.doc 


Page  1  of 2 


Groundwater  Sampling  Record 
Monitoring  Well  No.  P  ^  3 _ (Cont'd) 

5  [  ]  SAMPLE  EXTRACTION  METHOD; 

[  ]  Bailer  made  of: 


Pump, 

[  ]  Other,  describe: _ 


Sample  obtained  is  pC]  GRAB;  [  ]  COMPOSITE  SAMPLE 


6  [  ]  ON-SITE  MEASUREMENTS: 


Time 

1  t.oG 

hici 

il, 

Measured  with 

Temp  (°C) 

Tin 

2c,  f 

30,  / 

pH 

^0  3 

-7-/3 

7//</ 

Cond  (pS/cm) 

'.9c  3 

190^ 

DO  (mg/L) 

cJ.3</ 

0.2,7 

Redox  (mV) 

Salinity 

Ntotc"  1 

1.^ 

3.  ^ 

Sullate 

Ferrous  Iron 

7  [  ]  SAMPLE  CONTAINERS  (material,  number,  size):. 


8[  ] 


ON-SITE  SAMPLE  TREATMENT: 

[  ]  Filtration:  Method 

Method. 

Method. 

[  ]  Preservatives  added: 

Method. 

Method. 

Method. 

Method. 


Containers:. 

Containers:. 

Containers:. 


Containers:. 

Containers:. 

Containers:. 

Containers:. 


9[  ] 


10  [  .1 


CONTAINER  HANDLING: 


[  ]  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

[  j  Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS:. 
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GROUNDWATER  SAMPLEVG  RECORD 


Sampling  Location  Lanelev  AFR  -  IRP  stitP  a 
Sampling  Dates  10/27/96-  ll/'t/Qi^ 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL 


REASON  FOR  SAMPLING:  [X]  Regular  Sampling; 
DATE  AND  TIME  OF  SAMPLING^  f  lA//% 

~^Bi/GK  of 


SAMPLE  COLLECTED  BY:  RN 


WEATHER:  C( 


m 


of  Parsons  ES 


[  ]  Special  Sampling; 

,  1996  O  ^  2-  ^a.m./p.m. 


(number) 


DATUM  FOR  WATER  DEPTH  MEASUREMENT  (Described  TzD 


MONITORING  WELL  CONDITION: 

LOCKED:  [  ]  UNLOCKED 

WELL  NUMBER  (IS  -  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ 

INNER  PVC  CASING  CONDITION  IS: 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

1  [  ]  EQUIPMENT  CLEANED  BEFORE  USE  WITH. 

Items  Cleaned  (List): _ 


2[  ] 


3[  ] 


4[  ] 


PRODUCT  DEPTH 

Measured  with: _ _ _ _ 

WATER  DEPTH  _ _ 

Measured  with:  ^iL//JST' _ 

WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance:  -  (» V  _ 

Odor:  iZ/flg-W  S'fiLoKiG _ 

Other  Comments: _ _ _ 

WELL  EVACUATION: 

Method:  _ 

Volume  Removed: _ _ _ 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors: _ 

Other  comments: _ 


FT.  BELOW  DATUM 


.FT.  BELOW  DATUM 


L:\forms\gwsanipIc.doc 


Page  1  of 2 


Groundwater  Sampling  Record 

Monitoring  Well  No.  P-  ^ _ (Cont'd) 

5  [  ]  SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ 

04  Pump,type:_ 

[  ]  Other,  describe: _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 

6  [  ]  ON-SITE  MEASUREMENTS: 


Time 

OWo 

O?i-o 

Measured  with 

Temp  (°C) 

pH 

6.^3 

"7, -2,  s' 

lAG 

Cond  (pS/cm) 

5“3  3 

DO  (mg/L) 

C3.3o 

P.Z,3_ 

CiT.  1 

Redox  (mV) 

-  ( 1  S'-  8 

Salinity 

NitTiito  ~ 

lyj 

2 

Sulfate 

/ 

Ferrous  Iron 

7  [  ]  SAMPLE  CONTAINERS  (material,  number,  sizet:  (H  \ 


8  [  ]  ON-SITE  SAMPLE  TREATMENT: 


9[  ] 


[  ]  Filtration:  Method 

Method. 

Method. 

[  ]  Preservatives  added: 

Method. 

Method. 

Method. 

Method. 

CONTAINER  HANDLING: 


Containers:. 

Containers:. 

Containers:, 


Containers:. 

Containers:. 

Containers:. 

Containers:. 


[  ]  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

[  ]  Containers  Placed  in  Ice  Chest 

10  [  ]  OTHER  COMMENTS: _ 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Lanelev  AFB  -  IRP  Site  4 
Sampling  Dates  10/27/96  -  1 1/1/96 

^  E>  r- 

GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  _  _ 


REASON  FOR  SAMPLING:  [X]  Regular  Sampling;  [  ]  Special  Sai^Iing; 

DATE  AND  TIME  OF  SAMPLING:  1996  fZtS  a.m./|f^ 

SAMPLE  COLLECTED  BY:  RN(^RL/GK  of  Parsons  F.S  - - 

WEATHER:  ,  1  _ 


(number) 


DATUM  FOR  WATER  DePtH  MEASUREMENT  fPescribeV 


MONITORING  WELL  CONDITION: 

LOCKED:  ^  [  ]  UNLOCKED 

WELL  NUMBER  ^  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS:  _ 

INNER  PVC  CASING  CONDITION  IS: _ 

WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

i[  ] 


3[  ] 


EQUIPMENT  CLEANED  BEFORE  USE  WITH. 

Items  Cleaned  (List): _ 


PRODUCT  DEPTH _ .FT.  BELOW  DATUM 

Measured  with: _ _ _ _ 

WATER  DEPTH  ^3  S'  _ ^FT.  BELOW  DATUM 

Measured  with:  _ 

WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe): 

Appearance: _ _ _ _ 

Odor: _ _ _ 

Other  Comments: _ 


4[  ] 


WELL  EVACUATION: 

Method: _ 

Volume  Removed: _ 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors: _ 

Other  comments: _ 


LAformsNgwsamplc.doc 
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5[  ] 


6[  ] 


Groundwater  Sampling  Record 

Monitoring  Well  No.  P-  _ (Cont'd) 

SAMPLE  EXTRACTION  METHOD: 


[  ]  Bailer  made  of: _ 

Pump,  type:_/?c.Asr>H.T7C- 
]  Other,  describe: _ 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 
ON-SITE  MEASUREMENTS: 


Time 

(mo 

/z.<a  ^ 

Measured  with 

Temp  (°C) 

'Xl.'L. 

'^(.3 

pH 

n.iiP 

n.(^ 

l.tl 

Cond  (|iS/cm) 

S9</ 

92-^ 

DO  (mg/L) 

0.3? 

0.2.V 

O.z-'z. 

Redox  (mV) 

Salinity 

Sulfate 

\  ^ 

A 

V 

Ferrous  Iron 

7  [  ]  SAMPLE  CONTAINERS  ('material,  number,  size):  (^)  (/d^l  " 

At-rfrc  -  <4w?<fxn 


8  [  ]  ON-SITE  SAMPLE  TREATMENT: 


9[  ] 


10  [  ] 


[  ] 

Filtration:  Method 

Containers! 

Method 

Containers: 

Method 

Containers! 

[  ] 

Preservatives  added: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

Method 

Containers: 

CONTAINER  HANDLING: 


Container  Sides  Labeled 
Container  Lids  Taped 
Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS:. 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  I^lcv  AFR  -  irp  4 
Sampling  Dates  f  ~  ( ^(0/9  f. 


ground  water  sampling  record  -  MONITORING  WELL 


FOR  ’^TER  DETOl  measurement  (Descrlbel: 


(number) 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED: 

WELL  NUMBER  (IS  -  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS- _ 

inner  PVC  CASING  CONDITION  IS: 


3[] 


4[  ] 


[  ]  UNLOCKED 


WATCR  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARFNt" 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe):. 


Check-off 

U] 


2n 


EQUIPMENT  CLEANED  BEFORE  USE  WITH. 
Items  Cleaned  (List): 


PRODUCT  DEPTH 

Measured  with; 


FT.  BELOW  DATUM 


WATER  DEPTH  1<li 

Measured  with: _ 


_FT.  BELOW  DATUM 


Odor:. _ 

Other  Comments: 


WELL  EVACUATION:  , 

Method: 


Volume  RemovedT  *  *  ^ 

Observations:  Water^lightl^-  vervi  dnn^ 


Water  level  (rose  -  fell  -  no  change) 

Water  odors:  *  _ _ 

Other  comments: - - 


L;\forms\gwsaniplc.doc 
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5[  ] 


Groundwater  Sampling  Record 
Monitoring  Well  No.  V/y  t5^  (Cont'd) 
SAMPLE  EXTRACTION  METHOD: 


[  ]  Bailer  made  of: _ 

[  j  Pump,  type:_  a-Cojj^  2. 

[  ]  Other,  describe:  ' _ 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


6[]  ON-SITE  MEASUREMENTS:  ^ 


Time 

Measured  with 

Temp  (“O 

pH 

Cond  (^S/cm) 

DO  (mg/L) 

Redox  (mV) 

oa 

Ni 

finiry 

rate 

Sli 

Fe 

[fate 

Tous  Iron 

7[  ] 


8[  ] 


SAMPLE  CONTAINERS  (material,  number,  size):. 


ON-SITE  SAMPLE  TREATMENT: 


_ ^/re  fc 


9[  ] 


10  [  ] 


[  ] 

[  ] 


Filtration:  Method^ _ _  Containers: _ _ 

Method^ — _ _  Containers: _ _ 

Method^ — - Containers: _ ■ 

Preservatives  added:  4^  iv  ^ 

Method. 

_  Containers:  ^ 

Method — c  g  Containers:  ^ 

Method^ - Containers:_ _ 

Method__ _ Containers: _ 


CONTAINER  HANDLING: 


iH  Container  Sides  Labeled 
[  ]  Container  Lids  Taped 
[  ]  Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS: 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Langlev  AFR  .  ipp  ^ 
Sampling  Dates 


ground  water  sampling  record  -  MONITORING  WELL  H  d 

n^Speda^Sampling; 

DATUM  FO^WATER  DEPTH  MEASUREMENT  (Describel: 


(number) 


3[  ] 


4[  ] 


[  ]  UNLOCKED 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED: 

WELL  NUMBER  (IS  -  IS  NOT)  APPARENT 
STEEL  CASING  CONDITION  IS: _  <  ki  UtZ*/ 

\  1  TO 


INNER  PVC  CASING  CONDITION  IS: 

WATER  DEPTH  MEASUREMENT  DATUM  OS  ^IS  NOT)  APPARENT' 

DEFICIENCffiS  CORRECTED  BY  SAMPLE  collector 

[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe):. 


Check-off 

m 


2[] 


EQUIPMENT  CLEANED  BEFORE  USE  WITH  I 

Items  Cleaned  (List):  (Tl™^ 


PRODUCT  DEPTH 

Measured  with 


_ fT.  BELOW  DATUM 

WATER  DEPTH  JT.  '  _ 

"iaL  li^l  s.  i> :  t-y 


WATER-COl^ITION  BEFORE  WELL  EVACUATION  (Describe)- 
Appearance:_^^  U0>  t<  k-  ^  < 

Odor: 


WELL  EVACUATION; 

Method:  p 

Volume  Removed: 

Observations: 


Water<g5^il^.  vey)  cloudy 


Water  level  (rose 
Water  odors: 
Other  comments: 


no  change) 


r.+«'  -  is'.f 
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Groundwater  Sampling  Record 

Monitoring  Well  No.  ^  d  (Confd) 

5  [  ]  SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of:_  /plr*" _ 

[  ]  Pump,  type:_  A  7' 

[  ]  Other,  describe  *  * _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


6  [  ]  ON-SITE  MEASUREMENTS;  >  4  4  *  ^  (|  *  *-|  S~ 


Time 

ns^ 

fZfio 

rtty 

— 

Temp  (°C) 

Z'T.M 

M>S 

2K3 

pH 

(a.*iZ 

t&.rz 

ia.S^ 

Cond  (pS/cm) 

« 

DO  (mg/L) 

.la 

izr 

.sz. 

Redox  (mV) 

f  « .  -jy 

-S\.% 

- 

5^1mity>^ 

Nlfr^ 

Syflfate 
ifcrrbus  Iron 

SAMPLE  CONTAINERS  (material,  number,  sizel:  ^  Voa  _ ^ 


8  [  ]  ON-SITE  SAMPLE  TREATMENT; 


9[  ] 


10  [  ] 


[  ]  Filtration:  Method _ 

Method _ 

Method _ 

[  ]  Preservatives  added:  f  ^ 

Method 
Method. 

Method. _ 

Method. _ 


CONTAINER  HANDLING: 


[  ] 
[  ] 


Container  Sides  Labeled 
Container  Lids  Taped 
Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS:. 


Containers:. 

Containers:. 

Containers:. 


Containers:. 

Containers: _ »  3 _ 

Containers:  _ 

Containers:  _ 
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groundwater  sampling  record 


Sampling  Dates 


.  f - . 

ground  water  sampling  record  -  MONITORING  WELL  I  ^ 


(number) 


1996  1 


3[  ] 


4[  ] 


INNER  PVC  CASING  CONDITION  IS: 

depth  measurement  datum  (IS  -  IS  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  1  monitoring  WELL  REQUIRED  REpIe  (2Sb.? 


Check-off 

I[  ] 


2[  ] 


EQUIPMENT  CLEANED  BEFO^  USE  WITH_j^O£f^OlUcD  /  i 
Items  Cleaned  (List)^\^N-^  rov  j-  *  ' 

ledOTc 

PRODUCT  DEPTH 


Measured  with: 


WATER  DEPTH 

Measured  with: 


.FT.  BELOW  DATUM 
.FT.  BELOW  DATUM 


WATER-CO^^I^^BEFORE  WELL  EVACUATION  (Describe): 
Odor:_ 

Other  Comments: 


WELL  EVACUATION: 

Observations:  Wate^^l^l^  very)  cloudy  ~ 


Water  level  (rose  -  fell  -  no  change) 

Water  odors:  i.3o  _ 

Other  comments: _ 


L:\fomi  s\g\vsajn  p  Ic .  doc 


Page  1  of2 


9[  j 


10[  ] 


CONTAINER  HANDLING: 


Method 

Method. 

Method. 

Method 


Containers 

Containers 

Containers 

Containers 


[  ]  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

[  ]  Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS: 
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groundwater  sampling  record 


U 

o^'S' 

GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL 


Sampling  Location  Langlev  APR  -  frp  a 
Sampling  Dates  jt  ^ 


DATE  AND  T,Me"pSo"T() 

DATUM  FOR  WATER  DEPTN  MEASUREMENT  (Describe):  7^^ 


(number) 


monitoring  well  CONDITION: 

[  ]  LOCKED: 

WELL  NUMBER^  -  IS  NOT)  APPARENT  , 
STEEL  CASING  CONDITION  IS: 

^NNER  Pyc  CASING  CONDITION  IS:  Qb*-,' 


[  ]  UNLOCKED 


depth  measurement  DATUM^SI-  IS  NOT)  APPARENT 
K  CORRECTED  BY  SAMP%  COLLE?tOR 

i  I  MONITORING  WELL  REQUIRED  REPAIR  (describe):. 


Check-off 

U  ] 


2[  ] 


PRODUCT  DEPTH 


Measured  with: 


JFT.  BELOW  DATUM 


WATER  DEPTH. 


^FT.  BELOW  DATUM 


3[  ] 


4[  ] 


WATCR-COI®mON  BEFOl^  4LL^vi^[!^S^oL;b.T'''^ 
Appearance:  C 


WELL  EVACUATION:  ^ 
Method:. 


'  t  g/4 


bTu 

r.b. 


Zlo^c^ 


Volume  Removed:  q  _ 

Observations:  Water^iiehtEi. very) dmiHy  clf-^r 


Water  Iwel  (rose  -  fell  -  no  change) 
Water  odors:  a//v^ 

Other  comments: _ 


.ac,Al5' 

— ■ 
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5[  ] 


Groundwater  Sampling  Record 

Monitoring  Well  No. _ _  (Cont'd) 

SAMPLE  EXTRACTION  METHOD: 


[  ]  Bailer  made  of: 


Pump,type:_  <3^^^  2 
[  ]  Other,  describe:  *  /  / 


Method_/»1<6/Iw  _  Containers:  J  h  f 

Method_,A^3LAfeetftti_  Containers:^  5  i/.  f 

Method. -  Containers: 

Method - Containers:^ 

9  [  ]  CONTAINER  HANDLING: 


M  Container  Sides  Labeled 
[  J  Container  Lids  Taped 
M  Containers  Placed  in  Ice  Chest 

10  [  ]  OTHER  COMMENTS: 
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groundwater  sampling  record 


Sampling  Location  Langlev  ^FR  -  ipp  ^ 
Sampling  Dates  ' 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL _ 

^tITnD  S-pling; 


(number) 


SAMPLE  COLLECTED  BY: 
WEATHER:_  f/ w  .  f  V  ^7^ 

A  TTT  jT  f'z-vT^  TV  r  <  Z  L_  ^ 


->  1996  ISOO 


of  Parsons  RS 

^  ^  W.  J 

DATUM  FOR  WATER  d'ePTH  MEASUREMENT  (Describe^-  Tg  C 


a.myp.m. 


monitoring  well  CONDITION: 

[  ]  LOCKED: 

WELL  NUMBER<^^-  IS  NOT)  APPARENT 
STEEL  CASING  CONDITION  IS: 

INNER  PVC  CASING  CONDITION  IS: 

measurement  DATUM  ^Zi 


[  ]  UNLOCKED 


kX  ^vicrtouKiiMfcN  1  DATUM  (IS/-  IS  NOD  APPARPMt 

EFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 

[  1  monitoring  WELL  REQUIRED  REPAmSfZ 


Check-off 

1[  ] 


2[  ] 


EQUIPMENT  CLEANED  BEFORE  USE  WITH 
Items  Cleaned  (List):, 


3[  ] 


4[  ] 


WATER  DEPTH  ..^i 

Meas'Zedwith:^  ^  |rf^  J  DATUM 

WATER-COl^ITION  BEFO^  WELL  EVACUATION  (Describe)- 

Appearance: _ fyVAV 

Qdor:^ 


Other  Coniments:_ 


WELL  EVACUATION: 
Method: 


Volume  Removed:  ^  I » 5^  A  ^ 
Observations:  '  ' 


Water  (ftkghcly  ^rcry)  cloudy  -«  AJ 
Water  level  (rose  -  fell  -  no  change) 

Water  odors _ 

Other  comments:^ _ 


r 
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5[  ] 


Groundwater  Sampling  Record 

Monitoring  Well  No.  (Confd) 

SAMPLE  EXTRACTION  METHOD:  * 


[  ]  Bailer  made  of:__ _ 

[  ]  Pump,  type:_  ^ 

[  ]  Other,  describe:  I  I  T 


V i"  lo  j '  ^ 


6[  ] 


-  -  - - - -  *  w 


7[  ] 


8[  ] 


SAMPLE  CONTAINERS  (material,  number,  sizel:  (“/J  t/m  \S  ' 


ON-SITE  SAMPLE  TREATMENT; 


9[  ] 


10[  ] 


[  ] 

Filtration:  Method 

Container^’ 

Method 

Containers* 

Method 

Containers* 

[  ] 

Preservatives  added:  ( _ 

Method 

Methodl4/n»  ^ 

Method 

_  Containers:, 

_  Containers:, 

__  Containers: 

Method 

_  Containers:, 

V  b  <  I 


CONTAINER  HANDLING; 


Container  Sides  Labeled 
[  ]  Container  Lids  Taped 
^  Containers  Placed  in  Ice  Chest 

OTHER  COMMENTS:^ _ 


LAform  s\gw  sam  plc.doc 


GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Langlev  ApR  -  irp  ^ 
Sampling  Dates  jb/fh  f  ^ 


ground  water  sampling  record  -  MONITORING  WELL  U  ^ /'f 


DATUM  FO^ATER^PTHMSjiU^MENT (Describe-): 


(number) 


[  ]  UNLOCKED 


I  j 

WELL  NUMBERg^  IS  NOT)  APPARENT /i 
STEEL  CASING  CONDITION  IS:  ^o€>Jl 


^  W  A.  y 

STEEL  CASING  CONDITION  IS:  7<;  _  - 

p^R  PVC  CASING  CONDITION  IS:  ^CtJP  - - 

^"^SUREMENT  DATliM^?Pls  NOT)  APPARENT 
[  ]  DEFICIENCIES  CORRECTED  RY  SAAAPr 


[  I  dhficienciescSS^^^^dbTsaSI^'Sor 
[  ]  ^^ONITORING  WELL  REQUIRED  REPAIR  (describe):. 


Check-off 

1[  ] 


2[  ] 


EQUIPMENT  CLEANED  BEFORE  USE  WITH 
Items  Cleaned  (List): 


PRODUCT  DEPTH 

Measured  with: 


FT.  BELOW  DATUM 


L;\forTns\gwsaniplc.doc 
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5[  ] 


SAMPLE  EXTRACTION  METHOD; 
[  ]  Bailer  made  of:. 


Groundwater  Sampling  Record 

Monitoring  Well  No.  ‘-V  -Z?  (Cont'd) 


[]  Pump,type;_ 

[  ]  Other,  describe:  '  /  ' 


6[  ] 


ON 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 
[-SITE  MEASUREMENTS;  ^  rvtj 


7[  ] 


8[  ] 


Time 

Measured  with 

Temp  (°C) 

pH 

Cond  (pS/cm) 

bo  (mg/L) 

Redox  (mV) 

Salinity 

— / — 

I 

Nitrate 

Sulfate 

—A, 

Ferrous  Iron 

SAMPLE  CONTAINERS  (material,  number,  size): 


Kgcc 


<*v€ 


ON-SITE  SAMPLE  TREATMENT: 


9[  ] 


10  [  ] 


[  ] 

[  ] 


Filtration:  Method 

Method 
Method. 


Preservatives  added: 


Method.. 

Method 

Method _ 

Method  _ 


CONTAINER  HANDLING: 

^  Container  Sides  Labeled 
[  ]  Container  Lids  Taped 

Containers  Placed  in  Ice  Chest 

OTHER  COMMENTS:  _ 


Containers:. 

Containers:. 

Containers:. 


3 

Containers:^ 

Containers:.^ 

Containers:^ 

Containers:_ 
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groundwater  sampling  record 


Sampling  Location  Langlev  AFB  -  fRP 
Sampling  Dates  f f  j. 

I 


ground  water  sampling  record  .  MONITORING  WELL  V  fOP  -cD^ 


SAMPLE  COLLECTED  BY:  RAM^S?-  ^.7^„  PS 
WEATHER; _  j  /^O 

DATUM  FOR  WATER  DEPTH  MEASUREMENT  (Describe):. 


(number) 


MONITORING  WELL  CONDITION: 

[  )  LOCKED: 

WELL  NUMBER  (IS  -  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS- _ 

INNER PVC CASING  CONDITIONIsi 


Check-off 

1[  ] 


2[  ] 


3[  ] 


4[  ] 


[  ]  UNLOCKED 


WATER  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 

DEHCIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 

[  1  monitoring  WELL  REQUIRED  REpIkcSS." 


equipment  CLEANED  BEFORE  USE  WITH  I- 

Items  Cleaned  (List!:  ~^o 


PRODUCT  DEPTH 


Measured  with 


WATER  DEPTH  LO 


Measured  with:  "TX-Vo-Ga 


_FT.  BELOW  DATUM 


WATER-COl^ITION  BEFORE  WELL  EVACUATION  (Describe)- 
Appearance:, 

Odor:, 

Other  Comments: 


Water  level  (rose  -  fell  -  no  change) 

Water  odors:  Ooo-C^  _ 

Other  comments: _ 


L:\fonns\gwsam  plc.doc 
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5[  ] 


Groundwater  Sampling  Record 

Monitoring  Well  No.  _ _ (Confd) 

SAMPLE  EXTRACTION  METHOD; 


[  ]  Bailer  made  of:. 
[  ]  Pump,  type;_ 


[  ]  Other,  describe:. 


6[  ] 


Time 

Temp  (“O 
pH 

Cond  (^/cm) 

-  KO-0^ 

.Til 

ILP.-^O 

283 

»  TZO 

Measured  with 

DO  (mg/L) 
Redox  (mV) 
Salinity 

Nitrate 

b_i^ 

1^0,?.- 

»0 

L29. 

- 

1  - - - 

Sulfate 

Ferrous  Iron 

i8.> 

I  ^  , 


8[  ] 


ON-SITE  SAMPLE  TREATMENT: 


9[  ] 


I0[  ] 


[] 

Filtration:  Method 

i  r»nt!at«or^* 

Method 

C^Onf  in  prr  • 

Method 

[  ] 

Preservatives  added; 

Method 
Method 
Method 
Method 

CONTAINER  HANDLING: 

[  ]  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

[  ]  Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS: 


Containers:. 

Containers:. 

Containers:. 

Containers:. 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Lanelev  AFR  -  ipp  ^ 
Sampling  Dates 


CROWD  WATER  SAMPLING  RECORD  -  MONITORING  WELL  O  iJ  - 


n^Spec.1  sapling; 

datum  FOR  WATER  DEPTH  MEASUREMENT  (Describe!:  -tT)  C 


(number) 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED: 

WELL  NUMBER  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ 

INNER  PVC  CASING  CONDITION  IS: 


3[  ] 


4[  ] 


[  ]  UNLOCKED 


[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe):. 


Check-off 

i[  1 


2[  ] 


equipment  cleaned  before  use  WITH 
Items  Cleaned  (List): _ ” 


PRODUCT  DEPTH 


Measured  with: _ 

LsH 


_FT.  BELOW  DATUM 


WATER  DEPTH  _ 

Meas7red^th:_Ia^  ^  f  ^ 

WATER-COl^ITION  BEFORE  W^LL  EVACUATION  (Describe): 

Appearance: 

Odor:  - - - - - - - 

Other  Comments:.^/; ,  f,  f  r  t.S  Lf  ^ ,  L 

WELL  EVACUATION:  o  ^  / 

Method:  I  r «  ^  K I  trjc, 

Volume  Removed: 

Observations: 


Dfsi  -  6-0^ 


Water  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors:  _ 

Other  comnients:_ _ 
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5[  ] 


Groundwater  Sampling  Record 

Monitoring  Well  No.  ^  (Cont'd) 

SAMPLE  EXTRACTION  METHOD: 


[  ]  Bailer  made  of: _ 

tA  Pump,type:_  7 

[]  Other,  describe: 


6[  ] 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 
ON-SITE  MEASUREMENTS: 


Time 

17^ 

\'2jds- 

Measured  with 

Temp  (°C) 

%%.z 

ic.6 

ZzZ'Hr  . 

22a 

21.  ^ 

pH 

15" 

T7^ 

Cond  (^S/cm) 

.015- 

’HU 

ivfi 

DO  (mg/L) 

, 

?l 

.ZK 

Kedox  (mV) 

'‘tot),  t 

Salinity/ 

’V  »e..  / 

/ 

NHfat/ 

C..  I 

-A 

IX^' 

V 

L_^ 

Suif^e 

:z:\ 

r"- 

Fe/rousHron 

^  ^  ^  SAMPLE  CONTAINERS  (material,  number,  sizel:  ^  ! _ 

- - - - > 

- - - 3 ^  c 


8  [  ]  ON-SITE  SAMPLE  TREATMENT: 


[  ] 

Filtration:  Method 

_  Containers: 

Method 

_  Containers: 

Method 

_  Containers: 

Preservatives  added:  C 

• 

Method 

Method_j4nD0  iHa 

_  Containers:^ 
_  Containers:^ 

y^>*r _ 

Method 

_  Containers:^ 

Method 

_  Containers: 

9[]  CONTAINER  HANDLING: 

1?^  Container  Sides  Labeled 
[  ]  Container  Lids  Taped 
M  Containers  Placed  in  Ice  Chest 


10  [  ] 


OTHER  COMMENTS: 
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groundwater  sampling  record 


Sampling  Location  Langlev  AFR  -  irp  ^ 
Sampling  Dates 


— 1—7 — ^  r* 

GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  _0ia3-m  r 
SAMPLE  COLLECTED  BY:  RR/flfi;5r'^  L.I  lo 


(number) 


DATUM  FOR  WATER  DEPTO  M^SUREMENT  (Describe);. 


monitoring  well  CONDITION: 

[  ]  LOCKED; 

WELL  NUMBER  IS  NOT)  APPARENT 

CASING  CONDITION  IS:  Kt/  Sfy 

nXT  TC 


[  ]  UNLOCKED 


- -  - • 1  io.  ivv  jr"7 

INNER  PVC  CASING  CONDITION  IS;  - - 

WATER  DEPTH  MEASUREMENT  DATUM^-  IS  NOT)  APPARENT 
M  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 

[  ]  MONITORmG  WELL  REQUIRED  REPAIR 


Check-off 

1[  ] 


2[  ] 


EQUIPMENT  CLEANED  BEFORE  USE  WITH. 
Items  Cleaned  (List): 


PRODUCT  DEPTH 

Measured  with: 

WATER  DEPTH 


3[  ] 


4[  ] 


/r.32^ 

Measured with:_^Iy^ 

WATER-COWITION  BEFORE  WELL  EVACUATION  (Describe)- 
Appearance:^_Y^y\j 


Odor: 

Other  Comments: 


WELL  EVACUATION:  ^  /  -v 

Method:  4^TC  Jl 


Volume  Removed:*^jl^ 

Observations:  Water  (skghtly  '^vct^^loudy 


a  f*.  ‘IfiT 


iTW  'S-02 

H-b. '  I  J.l 


Water  level  (rose  -  fell  -  no  change) 

Water  odors:  /V &fsjC  _ 

Other  comments:. 
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Groundwater  Sampling  Record 

Monitoring  Well  No.  (Confd) 

SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of:  _ _ 

W  Pump,  type:_ 

[  ]  Other,  describe.  *  * _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 
ON-SITE  MEASUREMENTS: 


Time 

Temp  (“O 

US 

pH 

Cond  (^S/cm) 

DO  (mg/L) 

Redox  (mV) 

-  <3*1. 

Salinity/ 

V  / 

Ni^t^^ 

V/ 

Sulf^e 

Feix6u^on 

» S-S  ,r- 

— 'SI  -zj-  ,h 


Measured  with 


SAMPLE  CONTAINERS  (material,  number,  size):_ 


ON-SITE  SAMPLE  TREATMENT: 


[  ] 

Filtration:  Method. 

Method. 

Method. 

f  ] 

Preservatives  added: 

CONTAINER  HANDLING: 

W  Containe 
[  J  Containe 
K  Containe 

OTHER  COMMENTS: _ 


Method 

Method. 

Method, 

Method 


Container  Sides  Labeled 
Container  Lids  Taped 
Containers  Placed  in  Ice  Chest 


Containers:, 

Containers:, 

Containers: 


Containers:. 

Containers:  ^  i/xt  ^ 

Containers: _ _ 

Containers: _ 
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groundwater  sampling  record 


Sampling  Location  Lanelev  AFR  -  ipp  ^ 
Sampling  Dates 


ground  water  sampling  record  -  MONITORING  WELL  P  uJ  ^  ^ 


DA^  and  time  of 
datum  FOk  water  depth  measurement  (DescribiFT^ 


ipljng: 


(number) 


monitoring  well  CONDITION: 

[  ]  LOCKED: 

well  NUMBER^^  is  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS-  iCT 

inner  PVC  CASING  CONDITIOn1s~^^ 


[  ]  UNLOCKED 


[  1  monitoring  WELL  REQUIRED  M 


Check-off 

1[  ] 


2[  ] 


equipment  CLEANED  BEFORE  USE  WITH 
Items  Cleaned  (List): 


3[  ] 


4[  ] 


WATER  DEPTH. 

Measured  with:  »,  Ur  DATUM 

Odor: _ _~7?£  JjUp  ^  ^  - - 

Other  Comments:AA^ 

WELL  EVACUATION:  ^ 

Method:  T C*'t  *Ah  I ^'‘£^ 

Volume  RemoveH-  7^  ^ 


Volume  Removed:  .. 

Observations:  Waterfej^'  veTy")  dj 


Water  I^vel  (rose  -  fell  -  no  change)  .  . 

Water  odors: _ fkl 

Other  comments: _ 
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Page  I  of 2 


5[  ] 


6[] 


Groundwater  Sampling  Record 

Monitoring  Well  No.  -■? _ (Cont'd) 

SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ 

[  i  Pump,  type:_  *1, 

[  ]  Other,  describe: '  *  •  ^ _ _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 
ON-SITE  MEASUREMENTS: 


Time 

10 

JOSO 

1  OC 

Measured  with 

Temp  (‘’C) 

T%.T 

pH 

Co>  7-l 

Cond  ()iS/cm) 

_r5r'fr 

DO  (mg/L) 

.22 

•  /•? 

Redox  (mV) 

- 

Salinity/ 

- / - 

- /: _ 

{  r 

Nitray 

— y 

rv^ 

nA— 

Sulfgftcv 

A 

A 

/\ 

i  7% 

rA — 

Ferrous  Iron 

N. 

^  J  SAMPLE  CONTAINERS  (material,  number,  size): _ ^  *■ _ 

— - - - - ^ — **^*-*~T^  ir^ 

- - - — - ^  OfiOmA»4\C^^  • 


8  [  ]  ON-SITE  SAMPLE  TREATMENT: 


[  ] 

Filtration:  Method 

_  Containers: 

Method 

_  Containers: 

Method 

_  Containers: 

[  ] 

Preservatives  added: 

Method 

Method 

_  Containers 

3  •if 

_  Containers:^ 

?  l/®  4  C 

Method 

_  Containers:^ 

Method 

_  Containers:_ 

9  [  ]  CONTAINER  HANDLING: 

^  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

[j^  Containers  Placed  in  Ice  Chest 

10  [  ]  OTHER  COMMENTS: _ 
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groundwater  sampling  record 


Sampling  Location  Lanelev  AFR  -  ipp  c.-f-  ^ 
sapling  Dates 


GROUND  WATCR  SAMPLING  RECORD  -  MONITORING  WELL  r^I  -  fis 
f.'l“!,!ri?°‘-‘-ECTED  BY:  .f  Fs 


(number) 


—  - —  WA  Wi-klYir 

SAMPLE  COLLECTED  BY;  RS/flB/m 
WEATHER: _  ~  - — “ 

datum  FO^WATER  depth  measurement  (Describe):] 


monitoring  well  CONDITION: 

[  ]  LOCKED: 

WELL  NUMBER  (IS  -  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS- _ 

INNER  PVC  CASING  CONDITION  IS; 


3[  ] 


4[  ] 


[  ]  UNLOCKED 


^^ASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT ' 
[  ]  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 

[  ]  MONITORmG  WELL  REQUIRED  ™ 


Check-off 

1[  ] 


2[] 


equipment  CLEANED  BEFORE  USE  WnH_vi,£2»0ono\  / 

Items  Cleaned  gist):.  ^  ^  ^ 

y<r  f  C(>A 

PRODUCT  d'eptH _  McfC 


Measured  with:. 

WATER  DEPTH  ^.9^  ' 

Measured  with:. 

WATER-CO^IT^^BEFORE  WELL  EVACUATION  ^escribe): 
Odor:. 

Other  Comments:. 

WELL  EVACUATION: 

Method: 

Volume  Removed:.  _ 

Observations:  Water(^sligh^  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors:  gyVrgK'vg^ _ 

lents: 


JT.  BELOW  DATUM 
FT.  BELOW  DATUM 


Other  comments; 
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5[  ] 


6[  ] 


Groundwater  Sampling  Record 
Monitoring  Well  No.  P.  (Confd) 

SAMPLE  EXTRACTION  METHOD: 


[  ]  Bailer  made  of:  _ 

[  j  Pump,  type:_  ~ 

[  ]  Other,  describe:  _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 
ON-SITE  MEASUREMENTS; 


nopi 

mn 

iiism 

Measured  with 

lemp  t  u; 

inn 

imn 

WEm 

pH 

7-. 

Cond  (pS/cm) 

.8^H 

,-t  '31 

DU  (mg/L) 

^^1 

Redox  (mV) 

EhsKigM 

'■=^£0.  i 

Salinity 

C  7 

imui 

Nitrate 

IV 

V 

oulrate 

_ T _ 

V\ 

1  rciruus  iron  ^  | 

N/  ^ 

7[  ] 


SAMPLE  CON^^ERS  (material,  number,  size):  f  G?  ^  Ho  ^  ^  '  S 


8[  ]  ON-SITE  SAMPLE  TREATMENT; 


[  ] 

Filtration:  Method 

Containers* 

Method 

Containers* 

Method 

Container?* 

[  ] 

Preservatives  added: 

Method 

Containprc* 

Method 

Cnntatn#*f<^» 

Method 

Cnntain#»r<^* 

Method 

Containers: 

9  [  ]  CONTAINER  HANDLING: 

[  ]  Container  Sides  Labeled 
[  ]  Container  Lids  Taped 
[  ]  Containers  Placed  in  Ice  Chest 

10  [  ]  OTHER  COMMENTS: 
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groundwater  sampling  record 


Sampling  Location  Lanelev  AFR  -  irp  ^  ^ 

Sampling  Dates  ' 

GRO.™d  water  sampling  record  .  MONITORING  WELL  0  U  -  , 

r^ATT  TA/f  tr/^n  _ r~ 


DATUM  FOR  WATE^DEPTH  MEASUREMENT  (Describe): 


MONITORING  WELL  CONDITION; 

[  ]  LOCKED: 

WELL  NUMBER  (IS  -  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS' _ 

INNER  PVC  CASING  CONDITIONS: 


3[  ] 


4[  ] 


i>&  ^(.53' 


[  ]  UNLOCKED 


1  )  monitoring  WELL  required  iS^k  SbeK 


Check-off 

1[  ] 


2[  ] 


EQUIPMENT  CLEANED  BEFORE  USE  WITH 
Items  Cleaned  (List):. 


WATER  DEPTH 


^.35^ 

Measured with:_< lop, 

- -  7  TT - - 


Odor: 

Other  v^ununents: 

WELL  EVACUATION: 

Method: _ 

Volume  Removed:  /S  STm  a 


»  umiiic  nemovea:  ACt  uN^4,>  - - — 

- 


- ‘  ciouay  —  j4^, 4_  ~ 

Water  level  (rose  -  lell  -^o  change) 

Water  odors:_  <1:,^  iif 

Other  comments:  s.k4^  .  V 


L;\fofm  s\  gwsam  pic .  doc 


Page  1  of 2 


5[  ] 


6[  ] 


Groundwater  Sampling  Record 

Monitoring  Well  No.  (Cont'd) 

SAMPLE  EXTRACTION  METHOD: 


[  ]  Bailer  made  of: _ _ 

Pump,type:_  7 

[]  Other,  describe:  '  >  "  ^ 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 
ON-SITE  MEASUREMENTS: 


Time 

Temp  (“O 
pH 

7?/° 

!2¥.o 

JAW 

irrp 
?3.g  ■ 

C7 

Ifeor 

^3.z 

Measured  with 

Cond  (^S/cm) 
DO  (mg/L) 
Redox  (mV)^- 
Salinity 

\ 

I 

\ 

X 

,^(/r 

..m 

— r — 

TiiS^tT"^ 

Sujfa^ 

5^iTOu^Iron 

3 

1 

SAMPLE  CONTAINERS  (material,  number,  sizel:  I  /  _ 

- - 

~  - - In  C'-Z  / 


8[  ] 


ON-SITE  SAMPLE  TREATMENT: 


[  ] 

Filtration:  Method 

Containers* 

Method 

Containers* 

Method 

Containers* 

t  ] 

Preservatives  added: 

Method  Containers: 

Method_^<^  Containers:  Cf^  \J  I 

Method_ - Containers: _ _ 

Method - Containers: _ 

9[]  CONTAINER  HANDLING: 


W  Container  Sides  Labeled 

(  ]  Container  Lids  Taped 

M  Containers  Placed  in  Ice  Chest 


10  [  ]  OTHER  COMMENTS: 
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groundwater  sampling  record 


Sampling  Location  Langlev  APp .  irp  ^ 
Sampling  Dates 

GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  0^ !  I _ 

FOR  water  DEirH  measurement  (Described:  fh  ,  - 


MONITORING  WELL  CONDITION'  - - - - ^ - 

[  ]  LOCKED:  ^  '  r  t  ,rv„ 

WLL  NUMBER  #  IS  NOT)  APPARENT  '  1  LOCKED 

STCEL  CASING  CONDITION  IS-  ^  V 

inner  PVC  CASING  CONDITIONIsZ^ - - - 

^TER  DEPTH  MEASUREMENT  DATl^^s)-  IS  NOD  APPARPwt“ 
•^DEFICIENCIES  CORRECTED  BY  SAMpW COLLE?r™ 

[  J  “ONITORINO  WELL  REQUIRED  REPAIR  (describe); _ 


Check-off 

1[  ] 


EQUIPMENT  CLEANED  BEFORE  USE  WITH 

Items  Cleaned  (List): _ - - 

PRODUCT  DEPTH  - - — - - 

Measured  with:  ^  ^ 

WATER  DEPTH  SxL>d  ^ 

Measli^^dwidi.-^^iy 

WATER.CO^™BEFOREWELLEi;A"cu;'^ONlo.cribe): 

Other  g^mments:. - 

WELL  EVACUATION:  ^  .  t  |  ^ 

Method:  C-a  s4».  ^y.*  p 

Volume  Removed:  ^  ,0  - 

Observations.  Water  (sliglitly  vory)  cloudy 

Water  level  (rose  -  fell  -  no  change) 


ipT.  BELOW  DATUM 


- - ^FT.  BELOW  DATUM 


X)  1  w 
It) 


il.ts'' 


Water  odors:  yt 
Other  comments:. 


— ^  _ • 

®  *  h  ^  uh- 

iftj  4 


vX^/~ 
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5[  ] 


6[  ] 


Groundwater  Sampling  Record 
Monitoring  Well  No.  ^l  l  (Confd) 

SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: 

pf 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 
ON-SITE  MEASUREMENTS: 


8  [  ]  ON-SITE  SAMPLE  TREATMENT: 


9[  ] 


10  [  ] 


[  ] 

Filtration:  Method 

Contairi^^rs* 

Method 

CInntpirigf5* 

Method 

Containers* 

[  ] 

Preservatives  added: 

Method 

Method 

CnntainAp<|* 

Method 

Method 

Containers: 

CONTAINER  HANDLING: 


t  ]  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

[  ]  Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS: 
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groundwater  sampling  record 


Sampling  Location  I^ky  AFP  -  IRP  4 
Sampling  Dates  ^ 


ground  water  sampling  record  -  MONITORING  WELL 

DATUM  FOR  WATER  bEPTH  MEASUREMENT  (Described:  -J^CC 

monitoring  well  CONDITION:  - - - - 

[  ]  LOCKED; 

toll  number  jliX  IS  NOT)  APPARTOT  ,  ” 

STEEL  CASING  CONDITION  IS;  Ik  V 

INNER  PVC  CASING  CONDITION  IS;  ^  iJ - - 

measurement  datum^  isnoS^parent 

^  DEFICIENCIES  CORRECTED  BY  SAMPLE  COLLECTOR 
[  ]  monitoring  WELL  REQUIRED  REPAIR  (describe);^ _ 


(number) 


Check-off 
1[  J 


EQUIPMENT  CLEANED  BEFORE  USE  WITH 
Items  Cleaned  (List);. _ ~ 


13- 


PRODUCT  DEPTH _ 

Measured  with;_ 

WATER  DEPTH  _______ 

Measured  with; 


f'*/  /  £i 


J=.  *V^A1 


WATER-COl^ITION  BEFO^  WELL  EVACUATION  (Describe)- 
Appearance;  ’’ 

Odor;  - - 

Other  Comments;  ■ 

WELL  EVACUATION;  f-)  i 

Method;  1^: cfx  I  P _ 

Volume  Removed;  ~  2?  V  fU*^f - 

Observations:  V^ter  -  very;)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors:  _ 

Other  comments:  4^  jlt :F1 


JFT.  BELOW  DATUM 


r*  BELOW  DATUM 
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Groundwater  Sampling  Record 

Monitoring  Well  No.  p  l/»/  (Confd) 

5  [  ]  SAMPLE  EXTRACTION  METHOD: 


6[  ] 


[  ] 
[  ] 


Bailer  made  of: _ 

Pump,type:_ 

Other,  describe:  *  *  * 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


ON-SITE  MEASUREMENTS: 


Time 

3\0 

(3  a® 

_13'S0 

IHoo 

Measured  with 

Temp  C’C) 

^iT~ 

_1L-1 

ai.-t 

"fe  0 

pH 

Cond  (fiS/cm) 

.€»TI 

DO  (mg/L) 

-ST? 

.5) 

Redox  (mV) 

~  in.c 

•N9-^ 

Salinity/ 

V/ 

r 

- J 

Nitr^ 

-V 

-V 

TT^ 

/ 

SATlfaie 

13 _ 

—A 

-IT- 

Ferrous  Iron 

/ 

— 

"A- 

SAMPLE  CONTAINERS  (material,  number,  sizel:  _ 

- - - — 

- - - ^  /AtTi  P*  4, 


*  t  1  ON-SITE  SAMPLE  TREATMENT: 


9[  ] 


[  ] 

Filtration:  Method. 

Method. 

Method 

[  ] 

Preservatives  added:  ]r 

^CL 


Method^ 

Method^ 

Method_ 

Method 


Ik 


<v»  *4 


Containers:. 

Containers:. 

Containers: 


Containers:.  3/0 
Containers: 

Containers : _ 

Containers : _ 


CONTAINER  HANDLING: 


Container  Sides  Labeled 
[  ]  Container  Lids  Taped 

Containers  Placed  in  Ice  Chest 

10  []  OTHER  COMMENTS:^ _ 
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groundwater  sampling  record 


Sampling  Ucation  Langlev  APR  .  iRp  ^ 
Sampling  Dates 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL 

SAMPLE  COLLECTED  BY-  RBfflSiiL  — I.O(>0  (prtjf.m. 

WEATHER.-  -  of ^ 

TOR  WATER  DEPTH  MEASUREMENT  (DescribeL  tnc.  - 


(number) 


monitoring  well  CONDITION;  - - - - - - 

[  ]  LOCKED: 

IS  not,  apparent  ‘ ' 

STEEL  CASING  CONDITION  IS: 

INN^PVC  CASING  CONDITIONI? 

1 J  monitoring  well  required  i4S  Ste? 


Check-off 
1[  ] 


equipment  cleaned  before  USE  WITH 

Items  Cleaned  (List): _ ~ 


4)Tvvi-S-.S'?' 

TTD-  '/‘(•‘IS" 


PRODUCT  DEPTH  '  - - - - 

Measured  with:  ‘  ^ 

WATER  DEPTH  S'^  T  7 

Measmd  Willi: - ffeiLL  ~ 

WATER-COmil^  MFORE  WELL  EVACUATION  (De^crib.),- 

Odor: -  - - — 

Other  Comments:  - - 

WELL  EVACUATION:  * 

Method:  ( <fi*  fc-  _ 

Volume  Removed: -  c4  iJ  k«» 

Observations:  WateT^ - 

I  Water  level  (rose  -  fell  -  no  change) 

1  Water  odors:  ggftajpg?»Mir> 

Other  comments:  ^^VvfV  Ki9r\: 


-FT.  BELOW  DATUM 


-FT.  BELOW  DATUM 

^C—  r  C  M 
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5[  ] 


6[  ] 


Groundwater  Sampling  Record 

Monitoring  Well  No.  Rw-e>  _  (Cont’d) 

SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ ^21 _ _ 

[  ]  Pump,  type:_ 

[  ]  Other,  describe:  *  •  T _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 
ON-SITE  MEASUREMENTS: 


Time 

O-JS? 

01^  S' 

IMO 

Measured  with 

Temp  (’C) 

20 

:ZI.4 

pH 

1 

X7Pr~ 

Cond  (^S/cm) 

— 

DO  (mg/L) 

-55 

.2.& 

.2.M 

,  7.Z 

Redox  (mV) 

-/C2.S'. 

-}7€.2 

Salinity 

\  V 

/ 

Nitrate 

-y 

rv 

\  / 

Sulfate 

.A, 

X 

Ferrous  Iron 

_ V 

Z _ ^ 

/ _ ^ 

:zzs: 

^  [  ]  SAMPLE  CONTAINERS  (material,  number,  sizeL  ^  ^  S 

- - - 

- - - 


8[  ] 


9[  ] 


10  (  ] 


ON-SITE  SAMPLE  TREATMENT: 


[  ] 

[  ] 


Filtration:  Method _  Containers:. 

_ _ _  Containers:. 

Method^ _ _ _  Containers:. 


Preservatives  added: 

Method. 

Method. 

Method. 

Method. 


KcL 

_ i  Containe,^:  J  APof 

- ^  Containers: 

_ _ _  Containers:^ _ 

_ _ Containers:  _ 


CONTAINER  HANDLING: 

N.  Container  Sides  Labeled  . 

[  ]  Container  Lids  Taped 

(K^  Containers  Placed  in  Ice  Chest 

OTHER  COMMENTS:  _ 


L:\forms\gwsamplc.doc 


Page  2  of 2 


groundwater  sampling  record 


-EisLiir 


Cl'S* 

ground  water  sampling  record  -  MONITORING  WELL 

SAMPLE  COLLECTED  BY-  Ra^BZBL  Vp - ’  a.niyp.m. 

WEATHER;  <rJt^  '  -  of  Earson;  EsS 

FO^ATER  DEPTH  MEASUREMENT  (Described  T-^^C 

monitoring  well  CONDITION: 

[  ]  LOCKED: 

^LL  NUMBER^,  is  NOT)  APPARENT 
STEEL  CASING  CONDITION  IS- 
INNER  PVC  CASING  CONDITIOnIs]  57 


Sampling  Location  Langlev  AFp  .  jpp  c;:>^  . 
Sampling  Dates  L  24re/9  pE. 


(number) 


[  ]  UNLOCKED 


t  I  monitoring  WILL 


Check-off 

1[  ] 


2[  ] 


equipment  cleaned  before  use  with 

Items  Cleaned  (List); 


WATER  DEPTH 


Measured  with:, 


3[  ] 


4[  ] 


WA-mR-CO^m^^BE^  ^^,,^,^CUATION  (De.cHbe): 

Odor: _ 

Other  Comments: 


-7ftc  / - below  DATUM 


WELL  EVACUATION:  ^ 

Method:  (■f^ 


Volume  Removed: 
Observations:  Water 


6-G  ^ 

Iftltd  -  IS.  10 


.1.  - 


:\form  svffwsam  p  I  e.doc 


^ghti^  very)  cloudy 
Water  leveUrose  -  fell  -  no  change) 

Water  odors:,  _ 

Other comments:_^x  5;gdi^0CVt-  I, 
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Groundwater  ^mpling  Record 

Monitoring  Well  No.  M  - 1  r  _  (Cont'd) 

5  [  ]  SAMPLE  EXTRACTION  METHOD: 

[  ]  Bailer  made  of: _ 

[  ]  Pump,  type:_ 

[  ]  Other,  describe:*  _ ■ — _ _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 


6[]  ON-SITE  MEASUREMENTS:  C>€>^ 


Time 

&Seo 

00)10 

0^19 

o&Zo 

08  3‘0 

Measured  with 

Temp  (°C) 

JDl.U 

pH 

Jo  .80 

U.9.P. 

Cond  (|iS/cm) 

.^SI> 

.ti»5  5 

,  ttio^ 

DO  (mg/L) 

.  350 

.^OO 

.:2.5  o 

.  2,00 

Redox  (mV) 

-loi.z 

-8-9.  G 

-  VAtn 

- 

S^ini^y^ 

\ - ^ 

Ex _ 

\ 

\ 

Nit^e 

rW' 

Su^te 

-vA — 

^rr(^s  Iron 

^  \ 

IZXZ 

^  f  ]  SAMPLE  CONTAINERS  (material,  number,  sizel:  (p  _ 

- ! _ X 

- X  • 


8[  ] 


9(  ] 


10  (  ] 


ON-SITE  SAMPLE  TREATMENT: 


[  ] 

[  ] 


Filtration:  Method 

Method 
Method. 

Preservatives  added: 

Method 

Method  Art)  L  ? 

Method _ 

Method _ 


Containers:. 

Containers:. 

Containers: 


Containers:  o> 
Containers:.  3  i/o  <1  f 

Containers:^ _ 

Containers: _ 


CONTAINER  HANDLING: 


?! 


Container  Sides  Labeled 
Container  Lids  Taped 
Containers  Placed  in  Ice  Chest 


OTHER  COMMENTS:. 


L:\forms\g%vsaniple.doc 
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groundwater  sampling  record 


Sampling  Location  Langlev  A  fr  .  ir  p  <?;t^ 
Sampling  Dates  ^ 


‘  --0 - -  ^  ^ 

ground  water  sampling  record  -  MONITORING  WELL  '  j 


[  ]  UNLOCKED 


monitoring  well  CONDITION; 

[  ]  LOCKED; 

apparent 

STEEL  CASING  CONDITION  IS* 

^^R_PyC  CASING  CONDITIOnIF  - - - 


1  1  monitoring  WELL  R£QUffi£DREMmSbeK°’' 


Check-off 

U  ] 


equipment  CLEANED  BEFORE  USE  WITH  v  Soorrr  ^  D 

Items  Cleaned  gistl:  ~PO 

i — \  V  V  ~ 


2  [  ]  PRODUCT  DEPTH 


_PV^  rN'Ng.^-t^  y  t^ccLox  fv\„  Vo  I 

_ C&v^duc-Ko.K.:.  7~  V?,. 

TVA - ^r-\.-£ _ _ _ 

-FT.  BELOW  DATUM 


3[  ] 


4[  ] 


WELL  EVACUATION: 

Method:  be£C^  cxij^„  r,  ,  - 

Volume  Removed:  TH  ^  ( 

Observations:  \^r'(St]|y -very)  cloudy’ 

Water  le^rose  -  fell  -  no  change) 

Water  odors: 


Other  comments:^ 


;\forms\gwsam  ple.doc 


5[  ] 


6[  ] 


Groundwater  Sampling  Record 

Monitoring  Well  No.  P—  \ _ (Cont'd) 

SAMPLE  EXTRACTION  METHOD: 


[]  Bailer  made  of: _ 

Pump,  type:_Qeo^Orrvpi 
[  ]  Other,  describe: _ 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 
ON-SITE  MEASUREMENTS: 


Time 

Mss 

VQos 

Measured  with 

Temp  (°C) 

pH 

Lo  .  (_C>3 

Lr  ( 

Cond  (^S/cm) 

R(n 

''=^■3  (  . 

uu  (mg/L)  ^ 

rT,,  \  r ^ 

oP. 

3 .  - 

— P  00  A 

Redox  (mV) 

-  \  .  \ 

Salinity 

Nitrate 

Sulfate 

Ferrous  Iron 

SAMPLE  CONTAINERS  (material,  number,  size): 

Uc  .  UOrxvl  OOPvb  \-\Ci  ■ 

-for  ^xvArvv^-^o 

- - - - — 

ON-SITE  SAMPLE  TREATMENT: 

(  ]  Filtration:  Method 

_  Containers: 

Method 

_  Containers: 

Method 

_  Containers: 

[  ]  Preservatives  added: 

Method 

_  Containers: 

Method 

_  Containers: 

Method 

_  Containers: 

Method 

_  Containers: 

CONTAINER  HANDLING: 

[  ]  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

[  ]  Containers  Placed  in  Ice  Chest 

10  [  ]  OTHER  COMMENTS:. 


L:\forms\g\vsample.doc 
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groundwater  sampling  record 


q.  'H  ; 


Sampling  Location  Lapfilev  APR  .  ipp  o:..  ^ 
Sampiing  Dates 

V 


^  1 - 

ground  water  sampling  record  -  MONITORING  WELL  ^ 

FOR  WATER  DEPTH  ;iAsUREMENT(D«,rifaeV-  f?)P - 

MONITORING  WELL  CONDITION-  - - -  • 

[  ]  LOCKED; 

'S  NOTI  APPAR^  ,  '  '  "LOCKED 

STCJL  CASING  CONDITION  IS-  j/  \/s  ^ 

inner  pvc  casing  conditionts-  - - - — 

r  J  MONiTORJNGWELLPEQWRBD.^Mm  S™’' 


Check-off 

I[  ] 


EQUIPMENT  CLEANED  BEFORE  USE  WITH. 

Items  Cleaned  (List);. _ 


^  b  )  Oca  P 
(mimber)(5)uj  “V  \  '■ 
-f(^c^  '  iQ'- 


PRODUCT  DEPTH _ 

Measured  with;. 

WATER  DEPTH 


WATER  DEPTH _ 

Measured  with;  p.j-j-t./: 

WATER-COiromON  BEFORE  WELL  EVACUATION  (D, 

Odon^yr;^  fir  <irr'^ — 

Other  Comments; ,  ft  « •  ^  J  r/ . i 


escribe): 


4  [  ]  WELL  EVACUATION:  O  '  /  I  -x 

Method:  Mr^  T  ^ 

Volume  Removed:  ^  ■aVV^ll  ^  iff 

Observations:  V^er(s1ightl^  ye?,)  cloudy  ' 

Water  leveT(rwe  -  fell  -  no  change) 

/(  /  r'  riTilf  Water  odors:.  ytS  f 

^  ^  ^  Other  commem0^3S3lZ 

5,14 


tv(6( 


/a/..r  -f?«f 


L:\forTns\gwsajmpIc.doc 


BELOW  DATUM 


BELOW  DATUM 
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5[  ] 


Groundwater  Sampling  Record 

Monitoring  Well  No.  V  (Cont'd) 

SAMPLE  EXTRACTION  METHOD: 


[  ]  Bailer  made  of:  _ 

|>i  Pump,  type:_ 

[  ]  Other,  describe:  ‘  I 


6[  ] 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 
ON-SITE  MEASUREMENTS: 


\mmm 

imiiM 

Wi3T<rM 

warn 

lemp 

IBKM 

wswfm 

pH 

ir&lB 

Cond  (|iS/cm) 

ii5aM 

■jgMM 

t  ^e\ 

DO  (mg/L) 

■EIH 

WfWMM 

Redox  (mV) 

g^n 

1 

Ci  1 

H^K 

-tX— 

-AT 

"~X^ 

Ferrou^Iron 

(  \ 

...A 

=;^ 

~xN 

SAMPLE  CONTAINERS  (material,  number,  size): _ >/Ca5 


H  M/.T\.au4 


- - - (JL. 

ON-SITE  SAMPLE  TREATMENT: 

4^  < 

[  ] 

Filtration:  Method 

_  Containers: 

Method 

_  Containers: 

Method 

_  Containers: 

[  ] 

Preservatives  added:  C' 

Method 

_  Containers:^ 

0 

Method 

_  Containers:^. 

Xi 

Method 

Containers :_ 

Method 

^  Containers: 

9  [  ]  CONTAINER  HANDLING; 

^  Container  Sides  Labeled 
[  ]  Container  Lids  Taped 

Containers  Placed  in  Ice  Chest 

10  [  ]  OTHER  COMMENTS:- _ 


L:\forms\g\vsamplc.dcc 


Page  2  of 2 


groundwater  sampling  record 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL  P 

datum  FOR  water  DEfej-HMEAS^MENT  (Describe!:  "^ToTc^ 


Sampling  I^ocation  Unglev  AFp  .  jpp  ^ 
Sampling  Dates 


(number) 


monitoring  well  CONDITION-  - - ^ _ 

[  ]  LOCKED:  ,  , 

^LL  number  (IS  -  IS  NOT)  APPARENT  LOCKED 

STEEL  CASING  CONDITION  IS:  Od  S-H-U 

inner  PVC  casing  CONDITIOlTis-  - 7 - T - CS 

t  ]  monitoring  well  required  Sbe? 


Check-off 

U  ] 


EQUIPMENT  CLEANED  BEFORE  USE  WITH  'X^pTC^ry^ 
Items  Cleaned  (List):  - 

• -  ^  '2  ^  ~~ 

PRODUCT  DEPTH  JJJTCu  »  r~^' 

Measured  with:  - - - 

WATER  DEPTH 

Measured  with: 

WATBR-CO™  rhrO^  EVACUAT.On’^'^ 

Odor: _ - - 

Other  Comincnts:  '  ^ 

WELL  evacuation^ 

Observations:  Watei</sli^;|y  -  very)  cloudy - 

Water  W(rose  -  fell  -  no  change) 

Water  odors:  CLphT»Y\^ _ 

Other  commerits-  K5l^  a  y  >  ^ 


- FT.  BELOW  DATUM 

—FT.  BELOW  DATUM 


h£(?*h  -to  t>4(rn  ■ 


iS.Z- 


L:\for7iis\gwsample.doc 
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5[  ] 


Groundwater  Sapling  Record 
Monitoring  Well  No.  K"  (Cont'd) 

SAMPLE  EXTRACTION  METHOD: 


[  ]  Bailer  made  of: _ _ _ 

^Pump.type:_^C>nOfW:)  ( 

[  ]  Other,  describe:  '  ' 


6[  ] 


Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 
ON-SITE  MEASUREMENTS:  ^(?7 


Time 

imn 

_o9ac) 

OSHO 

Measured  with 

Temp  (°C) 

-tS  1 . ) 

1 

pH 

(XKi? 

,iSi 

.(M\ 

Cond  (pS/cm) 
DO  (mg/L) 

y  o 

Redox  (mV) 
Salinity 

X..  y 

'83“2-, 

/ 

-9as 

V  X 

7^ 

Nitrate 

Sulfate 

-_v_ 

X/ 

x\ 

Ferrous  Iron 

Zl  \ 

zl  : 

7[  ] 


8[  ] 


SAMPLE  CONTAINERS  (material,  number,  size):  C  tsrv  (  v.  '  S 

l^fPS^X^rh  ■  J  . 


-M  /  f  U.  .  c  ^ 


n _ 


ON-SITE  SAMPLE  TREATMENT: 


[  ] 

Filtration:  Method 

C!onmjncrs' 

Method 

Containers* 

Method 

Containers* 

t  ] 

Preservatives  added: 

Method 

Method 

Method 

CnntJ^inerc* 

Metliod 

Containers: 

9[  ] 


CONTAINER  HANDLING: 


[  ]  Container  Sides  Labeled 

[  ]  Container  Lids  Taped 

[  ]  Containers  Placed  in  Ice  Chest 


10[  ] 


OTHER  COMMENTS: _ 

S.C>  c.\-Q.rj^ 


_ C  C  t.  fTf  CX 


L:\forTns\gwsajnple.doc 
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HACK  ANALYSIS  RECORDS 


OCT.  -  NOV.  1996 


ON-SITE  MEASUREMENTS 
HACK  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SI 


SAMPLE  DATE 


Direct  Meter  Measurements: 


’ - - 

Temp 

“C/’F  (circle) 

SAMPLE  I.D. 

K-  ^ 

pH 

su 

Conductivity 

pS/cm 

FILTERED  (circle) 

(ye|) 

NO 

Dissolved  Oxygen 

mg/L 

Redox  Potential 

mV 

COLOR /ODOR: 

a>a>C>^ 

HACK  DR/700  Measurements: 

Analyte  Program  Range 

Dilution 

Time 

Reagent 

Mixed 

Time 

Measured 

Reading 

Blank*'-'^ 

Ferrous 

50.01.1 

0  -  5.10  mg/L 

( 

07^^ 

0.7?-  mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

1 

-0.  COO  mg/L 

sample 

mg/L 

sample 

40.05.^ 

0  -  30.0  mg/L 

\ 

O  ^3^ 

073-^ 

(p.)  -p-mg/L 

sample 

Totattrort 

mg/L 

sample 

50.03.1 

0  -  5.10  mg/L 

i 

07UO 

J-C*.  <+  mg/L 

sample 

mg/L 

sample 

Sulfate 

45.000 

0  -  100  mg/L 

(9  7‘4CI0 

2^-31  mg/L 

DI  or<5IIBig/L 

26.1  3nig/L 

(j5I)Dr  50mg/L 

Manganese 

52.13.1 

0  -  20.0  mg/L 

/ 

079^ 

O-  ^  mg/L 

sample 

mg/L 

sample 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

67/3-p 

mg/L 

DI 

mg/L 

DI 

HACK  Titrations: 

Alkalinity  Sample  Size  =  ^  1)/^  —  ^ 

Chloride  Sample  Size  = 


I  )v  digits 


digits 


CHEMet  Color  Tests: 

Ammonia 

^_mL  A- 19 10  added  for  sulfide  interference) 


CO, 


(. 


Technician: 


D  ppm 


L/5^  ppm 


^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


l:\forms\hach2.xls 


ON-SITE  MEASUREMENTS 
HACK  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 


NO 


COLOR  /  ODOR: 

HACK  DR/700  Measurements: 


Analyte  Program  Range 
Ferrous  50.01.1  0-5.10mg/L 


Nitrite  50.08. 1  0  -  0.350  mg/L _ l_ 

Nitrate  50.05.1  0  -  30.0  mg/L  •  < 

Total  Iron  50.03.1  0-5.10  mg/L  / 

Sulfate  45.000  0-  100  mg/L  f 

Manganese  52,13.1  0  -  20.0  mg/L  J 

Sulfide  61.12.1  0  -  0.600  mg/L  7 


Direct  Meter  Measurements: 

Temp _ °C/^F  (circle) 

pH _ SU 

Conductivity _ pS/cm 

Dissolved  Oxygen _  mg/L 

Redox  Potential  mV 


Time 

Reagent 

Mixed 

Time 

Measured 

lOS  ^ 

i 

1 

/oiTd? 

loiTh 

Reading  Blank^’^ 

0  .OO  mg/L  sample 

_ mg/L  sample 

_ mg/L  sample 

mg/L  sample 

_ _ mg/L  sample 


_ _ mg/L  sample 

0^1  /obTH  ^“OvO^fmg/L  sample 

_ mg/L  sample 

}  I  /I  /  _ ^  ^34  mg/L  DI  or  50mg/L 

_ _ _  Hi  '(>  !  mg/L  DI  or  50mg/L 

tPoX  tOo^  c  (  mg/L  sample 

_ mg/L  sample 

///^  mg/L  DI 

_ mg/L  DI 


HACK  Titrations: 
Alkalinity  Sample  Size  = 

Chloride  Sample  Size  = 


_  ///^  -QJ 

14//  0^^/^  m 


CHEMet  Color  Tests: 

Ammonia 

CO2  (  L)  mL  A- 1 9 1 0  added  for  sulfide  interference) 


ppm 

53^  ppm 


Technician: 


Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

^  Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


l:\fonns\hach2.xls 


a 


ON-SITE  MEASUREMENTS 
HACK  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 


^  A?:^ 


YES 


COLOR /ODOR:  I[f0 

HACH  DR/700  Measurements: 


Direct  Meter  Measurements: 
Temp 
pH 

Conductivity 

Dissolved  Oxygen _ 

Redox  Potential 


(circle) 

SU 

pS/cm 

mg/L 

mV 


Time 

Reagent 


Time 


Analyte 

Program 

Range 

Dilution 

Mixed 

Measured 

Reading 

Blank*'-'^ 

Ferrous 

50.01.1 

0-5.10  mg/L 

/ 

-iW 

.6^  mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

( 

(kL7 

D.CO^  mg/L 

sample 

mg/L 

sample 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

/ 

•“0.7^  mg/L 

sample 

mg/L 

sample 

Total  Iron 

50.03.1 

0  -  5.10  mg/L 

i 

(Aq'o 

2.53>  mg/L 

sample 

mg/L 

sample 

Sulfate 

45.000 

0  -  100  mg/L 

mg/L 

50mg/L 

57.  iO  mg/L 

DI  or(^0mgfL 

Manganese 

52.13.1 

0  -  20.0  mg/L 

1 

(m3 

lA^6 

(p .  ^  mg/L 

sample 

mg/L 

sample 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

1 

0.  OT  0  mg/L 

DI 

mg/L 

DI 

30.  6S’ 


HACH  Titrations: 

Alkalinity  Sample^S^= 

Chlnude- - Sample-Size^ -  - - - 


( S>  digits 


"digi' 


CHEMet  Color  Tests: 

Ammonia 

CO2  (  O  mL  A-1910  added  for  sulfide  interference) 


Technician: 


Ski 


O  ppm 
I  ppm 


^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


^  U^  iOo-'  Ccccn~  -^ysre^tict-^cc 
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ON-SITE  MEASUREMENTS 
HACK  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


“C/”F  (circle) 
SU 

HS/cm 

mg/L 

mV 


Blank*"’^ 


Ferrous  50.01.1  0-5.10  mg/L 

Nitrite  50.08.1  0-0.350  mg/L 

Nitrate  50.05.1  0  -  30.0  mg/L 

Total  Iron  50.03.1  0-5.10  mg/L 

Sulfate  45.000  0  -  100  mg/L 

Manganese  52.13.1  0-20.0  mg/L 

Sulfide  61.12.1  0-0.600  mg/L 

HACK  Titrations: 

Alkalinity  Sample  Size  =  ( 

Chloride  Sample  Size  = 

CHEMet  Color  Tests; 

Ammonia 

CO2  r  V  mL  A- 1 9 1 0  added  fo 

Technician: 


SAMPLE  DATE 


SAMPLE  l.D. 


FILTERED  (circle) 


COLOR / ODOR 


'  MooooA^ 


Direct  Meter  Measurements: 
Temp 
PH^' 
Conductivity 
Dissolved  Oxygen 
Redox  Potential 


HACK  DR/700  Measurements: 


Reagent  Time 

Analyte  Program  Range _ Dilution  Mixed  Measured  Reading 


^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

^  Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 
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ON-SITE  MEASUREMENTS 
HACH  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


3^ 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 


Itllt 


NO 


COLOR /ODOR:  C 

CPOO/L 

HACH  DR/TOO  Measurements: 


Direct  Meter  Measurements: 

Temp _ 

pH _ 

Conductivity _ 

Dissolved  Oxygen _ 

Redox  Potential 


“C/TF  (circle) 
SU 

pS/cm 

mg/L 

mV 


Time 


Analyte 

Program 

Range 

Ferrous 

50.01.1 

0  -5.10  mg/L 

Nitrite 

50.08.1 

0-0.350  mg/L 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

Total  Iron 

50.03.1 

0  -  5.10  mg/L 

Sulfate 

45.000 

0  - 100  mg/L 

Manganese 

52.13.1 

0  -  20.0  mg/L 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

Dilution 

Reagent 

Mixed 

Time 

Measured 

Reading 

Blank*'*" 

[0 

Mimam 

V,  V  mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

1 

1 

/i'36 

<0-0^  rn^ 

sample 

mg/L 

sample 

{ 

/■■B'  ?  6-  mg/L 

sample 

_  mg/L 

sample 

lo 

V,  5^0  mg/L 

sample 

mg/L 

sampje 

1 

~1TW 

4.6  7  mg/L 

JW  or  ^Dmg/L 

mg/D 

^Isor  50mg/L 

( 

{J'Ho 

L  V  mg/L 

sample 

mg/L 

sample 

1 

ly^i 

mg/L 

DI 

i’’  •  ^  1 1  mg/L 

DI 

HACH  Titrations: 
Alkalinity  Sample  Size  = 
Titrate  with 


^0 

f-6  NH2SO4 


Digit  Multiplier  =  S 


CHEMet  Color  Tests: 

Ammonia  _ 

CO2  (  L/mLA-1910  added  for  sulfide  interference) 


6^ 

digits 

.  ppm 

ppm 

Technician: 


Sulfate  and  sulfide  blanks  contain  respective  reagents: 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


2>o 


ON-SITE  MEASUREMENTS 
HACK  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 


wgr 


NO 


Direct  Meter  Measurements: 
Temp 
pH 

Conductivity 
Dissolved  Oxygen 
Redox  Potential 


COLOR /ODOR: 

HACH  DR/700  Measurements: 


“C/'F  (circle) 
SU 


pS/cm 

mg/L 

ImV 


Time 

Reagent  Time 


Analyte 

Program 

Range 

Dilution 

Mixed 

Measured 

Reading 

Blank*'''^ 

Ferrous 

50.01.1 

0  -  5.10  mg/L 

16 

T<  /A  mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

( 

~urr 

--O^o3mg/L 

sample 

mg/L 

sample 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

/ 

TIFT" 

hno 

mg/L 

sample 

mg/L 

sample 

Total  Iron 

50.03.1 

0  -  5.10  mg/L 

ITTF” 

l.b  >2-  mg/L 

sample 

mg/L 

sample 

Sulfate 

45.000 

0-100  mg/L 

_ ! _ 

noH' 

0'-?'7  mg/L 

DLo^^mg/L 

mg/L 

DI  or  50mg/L 

Manganese 

52.13.1 

0  -  20.0  mg/L 

( 

\  10^ 

LJOX 

~’0^  mg/L 

sample 

mg/L 

1  sample 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

/ 

/7o7' 

niA 

(9.00^  mg/L 

DI 

mg/L 

DI 

HACH  Titrations: 

..  / 

0K  ^ 

Alkalinity 

Sample  Size  ’ 

ci,  digits 

Chloride  Sample  Size  = 
r  Tes 

o 


/V  //"  ■  digits 


CHEMet  Color  Tests: 

Ammonia 

CO2  (  ^  mL  A-1910  added  for  sulfide  interference) 


O  ppm 
iOC?  ppm 


Technician: 


^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

^  Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


l:\forms\hach2.xls 


ON-SITE  MEASUREMENTS 
HACK  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 


SAMPLE  I.D. 


FILTERED  (circle) 


COLOR /ODOR:  CL^4r^{  _ 


Direct  Meter  Measurements: 
Temp 
pH 

Conductivity 

Dissolved  Oxygen _ 

Redox  Potential 


(circle) 

SU 

pS/cm 

mg/L 

mV 


HACH  DR/700  Measurements: 

Time 

Reagent  Time 

Analyte  Program _ Range _ Dilution  Mixed  Measured  Reading _ Blank^*^ 

Ferrous  ^  50.0  0-5.10  mg/L  |  /  \  /JL^7  I  |  1 1  nig/L|  sample 


Nitrite 


Nitrate 


Sulfate 


Sulfide 


50.08.1  0  -  0.350  mg/L 


50.05.1  0  -30.0  mgA. 


Total  Iron  50.03.1  0-5.10  mg/L 


45.000  0-  100  mg/L 


Manganese  52.13.1  0  -20,0  mg/L 


61.12.1  0- 0.600  mg/L^ _ / 


U  mg/L  sample 

_ mg/L  sample 

_ mg/L  sample 

fA  S  X  (P-CXoc  mg/L  sample 

_ mg/L  sample 

(  0-^  mg/L  sample 

(  t  mg/L  sample 

_ mg/L  sample 

/  I  ^‘l.OO  tng/L  PI  or  SOmg/L 

_ 2'7,3l  mg/L  PI  or  50mg/L 

13/ l'S>(4  C>^c:>  sample 

_ mg/L  sample 

t  X  mg/L  PI 


mg/L  I  DI 


HACH  Titrations:  .  / 

Alkalinity  Sample  Size  =  {  A  o/(/  ^ 

Chloride  Sample  Size  = 


CHEMet  Color  Tests: 

Ammonia 

CO2  (  V  mL  A-1910  added  for  sulfide  interference) 


Technician: 


Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

^  Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


l:\forms\hach2.xls 


3^ 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 


P-  -7- 


NO 


COLOR, odor: 

HACH  DR/700  Measurements: 


Direct  Meter  Measurements: 
Temp 
pH~ 

Conductivity 
Dissolved  Oxygen 
Redox  Potential 


°C/®F  (circle) 
SU 

|iS/cm 

mg/L 

mV 


Time 

Reagent 


Time 


Analyte 

Program 

Range 

Dilution 

Mixed 

Measured 

Reading 

Ferrous 

50.01.1 

0-5.10  mg/L 

_ 

D  -O'T-  mg/L 

sample 

mg/L 

sample 

Nitrite 

mg/L 

sample 

50.08.1 

0  -  0.350  mg/L 

( 

(■6Sf 

17  0( 

mg/L 

sample 

Nitrate 

mg/L 

sample 

50.05.1 

0  -  30.0  mg/L 

( 

i  ~70  3 

-Or  ^  mg/L 

sample 

Total  Iron 

mg/L 

sample 

50.03.1 

0  -  5.10  mg/L 

( 

1 

0.0  1  mg/L 

sample 

Sulfate 

mg/L 

sample 

45.000 

0  -  100  mg/L 

<  0 

^  ?o7> 

/  5s‘^g/L 

DI  or  £^g/L 

Manganese 

/ 1  ^i^mg/L 

DI  or  50mg/L 

52.13.1 

0  -  20.0  mg/L 

1 

^  7osr 

\  170 

n .  1  mg/L 

sample 

Sulfide 

mg/L 

sample 

61.12.1 

0  -  0.600  mg/L 

_ i _ 

1 

r/i6 

0.0 mg/L 

DI 

mg/L 

DI 

HACH  Titrations: 

Alkalinity  Sample  Size  =  ^ 

Chloride  Sample  Size  = 


/  7  ^  digits 


/Z/^ /^digits 


CHEMet  Color  Tests: 

Ammonia 

CO2  (  ^  mL  A- 1 9 1 0  added  for  sulfide  interference) 


O  ppm 

Q  ppm 


Technician: 


^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


l:\forms\hacii2.xls 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 

FILTERED  (circle) 

COLOR /ODOR: 

HACH  DR/700  Measurements: 


NO 


Direct  Meter  Measurements: 


Temp 

pH 

Conductivity 
Dissolved  Oxygen 
Redox  Potential 


°C/^F  (circle) 
SU 

pS/cm 

mg/L 

mV 


Time 


Analyte 

Program 

Range 

Dilution 

Reagent 

Mixed 

Time 

Measured 

Reading 

Blank’^-'^ 

Ferrous 

50.01.1 

0  -  5.10  mg/L 

1 

Kl'io 

mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

/7  7> 

0. 000  mg/L 

sample 

mg/L 

sample 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

)  7Si 

C?cO>  mg/L 

sample 

mg/L 

sample 

Total  Iron 

50.03.1 

0-5.10  mg/L 

cis-r 

^.OT-  mg/L 

sample 

mg/L 

sample 

Sulfate 

45.000 

0  - 100  mg/L 

1 

I - 

mg/L 

DI  ord^g/L 

l^./'T^mg/L 

(blfer  50mg/L 

Manganese 

52.13.1 

0  -  20.0  mg/L 

i  T/o 

0 . 1  mg/L 

sample 

■6M-  mg/L 

sample 

Sulfide 

61.12.1 

0-0.600  mg/L 

1  ff/c? 

l^l& 

67fOia.  mg/L 

DI 

mg/L 

DI 

HACH  Titrations: 

Alkalinity  Sample  Size  =  [OC) 


2.  "7^  digits 


*‘C^oride - Sample  Size  = 


•digits- 


CHEMet  Color  Tests: 

Ammonia 

CO2  (  D  mL  A-1910  added  for  sulfide  interference) 

Technician:  ^ _ - _ 

^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


ty  p^ 
ppm 


l:\forms\hach2.xls 


ON-SITE  MEASUREMENTS 
HACK  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 
COLOR  /  ODOR: 


I  I 

I  I 

NO 

Ia/c>000'^ 


Direct  Meter  Measurements: 


Temp 
‘  pH 
Conductivity 
Dissolved  Oxygen 
Redox  Potential 


“C/’F  (circle) 
SU 

pS/cm 

mg/L 

mV 


HACK  DR/700  Measurements: 

Time 


Analyte 

Program 

Range 

Dilution 

Reagent 

Mixed 

Time 

Measured 

Reading 

Blank*''*’' 

Ferrous 

50.01.1 

0  -  5.10  mg/L 

1 

o^\ 

AO  mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

1 

sample 

mg/L 

sample 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

1 

0^5-7 

O-  3»  mg/L 

sample 

> 

mg/L 

sample 

Total  Iron 

50.03.1 

0-5.10  mg/L 

1 

d  .1^  mg/L 

sample 

mg/L 

sample 

Sulfate 

45.000 

0  -  100  mg/L 

1 

0*7  O'X  ( 

7io~f 

«V«/:/5^mg/L 

DI  or  50mg/L 

mg/L 

DI  or  50mg/L 

Manganese 

52.13.1 

0  -  20.0  mg/L 

! 

62 ,  ^  mg/L 

sample 

mg/L 

sample 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

_ i _ 

O^/O 

O~O0S  mg/L 

DI 

mg/L 

DI 

HACK  Titrations:  / 

Alkalinity  Sample  Size  =  SO  ^  ^  /  6  ([j  CVM 

Chloride  Sample  Size  = 

CHEMet  Color  Tests: 

Ammonia 

CO2  (  G  mL  A-1910  added  for  sulfide  interference) 

Technician: 


lU 

digits 

digits 

ppm 

^0 

ppm 

^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

^  Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


\forms\hach2.xls 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 


SAMPLE  I.D. 


FILTERED  (circle) 


0/“5( 


COLOR /ODOR:  Cc^'A^L.  ^ //Oc^OoK^ 


Direct  Meter  Measurements: 
Temp 
pH 

Conductivity _ 

Dissolved  Oxygen _ 

Redox  Potential 


HACH  DR/700  Measurements: 


Analyte  Program _ Range 

Ferrous  50.01.1  0-5.10mg/L 


Nitrite 


Nitrate 


Sulfate 


Sulfide 


50.08.1  0- 0.350  mg/L 


50.05.1  0-30.0mgT. 


Total  Iron  50.03.1  0-5.10mg/L 


45.000  0-  lOOmg/L 


Manganese  52.13.1  0-20.0mg/L 


61.12.1  0- 0.600  mg/L 


Time 

Reagent  Time 

Dilution  Mixed  Measured  Reading 

“1  I  O^X  \  \tHX5  1  (0.6{  m 


LOO  i  1  COOT 


“C/’F  (circle) 
SU 

nS/citi 

mg/L 

mV 


Measured  Reading _ Blank  ’ 

0-b\  sample 

_ mg/L  sample 

_ mg/L  sample 

^  .QO \  mg/L  sample 

_ mg/L  sample 

^  ^  I  »  nig/L  sample 

_ mg/L  sample 

(  0.$’3  nig/L  sample 

_ mg/L  sample 

iOOy  mg/L  p][or(5j)mg/L 

Xy .  y  ?  mg/L  ^?p)r  50mg/L 
0^5^  ^  sample 

_ _ mg/L  sample 

LQi'^/  nig/L  PI 

_ mg/L _ DI 


HACH  Titrations: 
Alkalinity  Sample  Size  = 

Chloride  Sample  Size  = 


CHEMet  Color  Tests: 

Ammonia 

CO2  f  O  mL  A  -1910  added  for  sulfide  interference) 


Technician: 


^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


l:\forms\hach2.xls 


^  1 


ON-SITE  MEASUREMENTS 
HACK  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 


yf  <g 


Direct  Meter  Measurements: 
Temp 

M  At  iMPuiATCT  pH 

^ _  Conductivity _ 

NO  Dissolved  Oxygen 


COLOR  /  ODOR:  C  t  P4?<-/'  /Vo  O 
HACK  DR/700  Measurements: 


Redox  Potential 


°C/°F  (circle) 
SU 

|iS/cm 

mg/L 

mV 


Time 


Analyte 

Program 

Range 

Dilution 

Reagent 

Mixed 

Time 

Measured 

Reading 

Blank*'-'^ 

Ferrous 

50.01.1 

0  -  5.10  mg/L 

i 

~or^ 

mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

( 

£>•00^  mg/L 

sample 

mg/L 

sample 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

_ < 

O-  y*  mg/L 

sample 

mg/L 

sample 

Total  Iron 

50.03.1 

0  -  5.10  mg/L 

1 

093.U' 

/ 

O-Si  mg/L 

sample 

mg/L 

sample 

Sulfate 

45.000 

0  -  100  mg/L 

( 00  ( 

too'? 

<5^-6Amg/L 

DI  OT^6]^g/L 

mg/D 

PI  or  50mg/L 

Manganese 

52.13.1 

0  -  20.0  mg/L 

t 

09  ro 

0. mg/L 

sample 

mg/L 

sample 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

1 

1<D(  \ 

lot  7 

<^-OOo  mg/L 

DI 

mg/L 

DI 

HACH  Titrations: 

Alkalinity  Sample  Size  = 

Chloride  Sample  Size  = 

CHEMet  Color  Tests: 

Ammonia 

CO2  (  C?  mL  A- 19 10  added  for  sulfide  interference) 

Technician:  _ 


<  I  ^  digits 
digits 


0 

ppm 

S'O 

ppm 

Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


l:\formsVhach2.xls 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 


NO 


COLOR  /  ODOR:  t  L 
HACH  DR/700  Measurements: 


Direct  Meter  Measurements: 
Temp 
PH^ 

Conductivity _ 

Dissolved  Oxygen _ 

Redox  Potential 


°C/°F  (circle) 
SU 

|iS/cm 

mg/L 

mV 


Time 


Analyte 

Program 

Range 

Dilution 

Reagent 

Mixed 

Time 

Measured 

Reading 

Ferrous 

50.01.1 

0  -  5.10  mg/L 

( 

llQO 

7¥5T 

-4-6  mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

( 

Q.OOO  mg/L 

sample 

mg/L 

sample 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

...L 

ISM 

/>(  7 

D.  f  mg/L 

sample 

mg/L 

sample 

Total  Iron 

50.03.1 

0  -  5.10  mg/L 

^,93  mg/L 

sample 

mg/L 

sample 

Sulfate 

45.000 

0  -  100  mg/L 

1  ^  13 

3^,  67-  mg/L 

DI  or  50mg/L 

7^-3 1  mg/L 

DI  or  50mg/L 

Manganese 

52.13.1 

0  -  20.0  mg/L 

i 

lUV 

i6Ao 

mg/L 

sample 

mg/LI 

sample 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

1 

-0,0  mg/L 

DI 

mg/L 

DI 

HACH  Titrations: 

Alkalinity  Sample  Size  =  \ 


l-t// 


Chloride  Sample  Size  = 


CHEMet  Color  Tests: 

Ammonia 

CO2  ( /D  mL  A- 1 9 1 0  added  for  sulfide  interference) 


W~ 

digits 

A^A 

digits 

0 

ppm 

ppm 

Technician: 


^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


l;\forms\hach2.xls 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMets  ANALYSES 
COLUMBUS  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 

FILTERED  (circle) 

COLOR /ODOR:  CLEA^I 


/S)  NO 

HACH  DR/700  Measurements: 

Time 


Direct  Meter  Measurements: 

Temp _ 

pH _ 

Conductivity _ 

Dissolved  Oxygen _ 

Redox  Potential 


“C/”F  (circle) 
SU 

fiS/cm 

mg/L 

mV 


Reagent  Time 


Analyte 

Program 

Range 

Ferrous 

50.01.1 

0-5.10  mg/L 

Nitrite 

50.08.1 

0  -0.350  mg/L 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

Total  Iron 

50.03.1 

0  -  5.10  mg/L 

Sulfate 

45.000 

0  - 100  mg/L 

Chloride 

45.02.1 

0  -  20.0  mg/L 

Manganese 

52.13.1 

0  -  20.0  mg/L 

Sulfide 

61.12.1 

0  -  0.600  mg/L  _ 

Dilution 


Blank*'-'^ 


_ i__ 

ns  ^ 

TT^ 

I.  HO  mg/L 

sample 

1 

mg/L 

sample 

mg/L 

sample 

_ L_ 

TJjy 

/<-(0  7 

D.OOOmsA. 

sample 

mg/L 

sample 

1 

)‘4D3 

iHo^i 

C>  s  mg/L 

sample 

mg/L 

sample 

1 

'‘1  C'S 

1  •iO 'If 

/.  •-/3  mg/L 

sample 
san^e  A 

mg/L 

_ 

/M  /H 

Hi/n 

mg/L 

pi  o<Si^g/® 

— 

mg/L/ 

^por  50mg/L 
DI 

DI 

— 

✓v  mg/L 

mg/L 

1 

mn 

0  0  mg/L 

sample 

mg/L 

sample 

0.  O'  VQ  mg/L 

DI 

_ ms/L 

DI 

HACH  Titrations: 
Alkalinity  Sample  Size  = 
Titrate  with 


1.^  NH2SO4 


Digit  Multiplier  =  ^  6  digits 


CHEMet  Color  Tests: 
Ammonia 


CO2 


mL  A- 19 10  added  for  sulfide  interference) 
Technician: 


0 

ppm 

ppm 

^  Sulfate,  sulfide,  and  chloride  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

^  Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted, 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMets  ANALYSES 
'  COLUMBUS  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 
COLOR /ODOR: 


NO 

^Liav-fT 


Direct  Meter  Measurements: 

Temp _ 

pH _ 

Conductivity _ 

Dissolved  Oxygen _ 

Redox  Potential 


“Cr?  (circle) 

su 

pS/cm 

mg/L 

mV 


HACH  DR/700  Measurements: 

Time 

Reagent  Time 


Analyte  Program _ Range  Dilimon  Nfaed  Measured  Reading  Blank*^'**^ 


Ferrous 

50.01.1 

0  -  5.10  mg/L 

iZuT 

i<v^ 

mg/L 

sample 

mg/L 

sample 

Nitnte 

mg/L 

sample 

50.08.1 

0  “  0.350  mg/L 

I 

iiw 

“04''-'^^  mg/L 

sample 

^  Nitrate 

,  mg/L 

sample 

50.05.1 

0  -  30.0  mg/L 

1 

TITi 

TPTip 

C?  t  1  mg/L 

sample 

mg/L 

sample 

V  Total  Iron 

50.03.1 

0-5.10  mg/L 

1  . 

TTXtT" 

'^^^r^^^Kmg/L 

sample 

M  mg/L 

sample 

Sulfate 

45.000 

0  -  100  mg/L 

1  0 

IS-XO  mg/L 

pi  ort^D^g/L 

mg/L 

50mg/L 

Chloride 

4 

45.02.1 

0  -  20.0  mg/L 

■ - - - 

— 

DI 

.  .  Ang/L 

DI 

'  Manganese 

52.13.1 

0  -  20.0  mg/L 

I 

1  0  Tl 

lO'iJ 

(5- A  mg/L 

sample 

mg/L 

sample 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

ITPT" 

lytrT" 

O.O  J  mg/L 

DI 

_ SIS/L 

DI 

HACH  Titrations:  ^  _ 

Alkalinity  Sample  Size  =  A  w  Digit  Multiplier  =  |  W  digits 

Titrate  with  !  ■  (^  N  H2SO4 


CHEMet  Color  Tests: 

Ammonia 

CO2  (  ^^/^mL  A-1910  added  for  sulfide  interference) 

Technician:  _ 


/  ppm 

M-f  :>  ppm 


Sulfate,  sulfide,  and  chloride  blanks  contain  respective  reagents: 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

*’'  Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


‘7  A"/^/ 

ca^  ‘^(,av\C 


ON-SITE  MEASUREMENTS 
HACK  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 


13 

YES 


FILTERED  (circle)  YES 

COLOR  /  ODOR:  ^  j Q  f)o<\ 


Direct  Meter  Measurements: 

Temp _ “C/’F  (circle) 

pH_ _ SU 

Conductivity _ pS/cm 

Dissolved  Oxygen  mg/L 

Redox  Potential  mV 


HACH  DR/700  Measurements: 

Time 

Reagent  Time 

Analyte  Program  Range  Dilution  Mixed  Measured  Reading  Blank*^’*^ 
Ferrous  50.01.1  0-5.10  mg/L  I  1  I  mgA.|  sample 

_ mg/L  sample 

_ mg/L  sample 

Nitrite  50.08.1  0  -  0.350  mgdL  /  0%  9  y  ~3^  O'^  QOi  O  mg/L  'sample 

_ mg/L  sample 

Nitrate  50.05.1  0-30.0  mg/L  (  0^00  oloi'  mg/L  sample 

_ _ mg/L  sample 

Total  Iron  50.03.1  0-5.10 mg/L  <  0^01  /)  1 mg/L  sample 

_ mg/L  sample 

Sulfate  45.000  0-  100  mg/L  (Q  14  mgyL  PI  on^jmg/ 

_ _ /4  - 3  nig/L  ^por  50mg/ 

Manganese  52.13.1  0-20.0  mg/L _ (J^IQ  ^0<1  rng/L  sample 

_ mg/L  sample 

Sulfide  61.12.1  0-0.600  mg/L  I  /)  01 Q  m»L  DI 


HACH  Titrations: 
Alkalinity  Sample  Size  = 

Chloride  Sample  Size  = 


CHEMet  Color  Tests: 

Ammonia 

CO2  (_0_  mL  A-1910  added  for  sulfide  interference) 


rj  ppm 
'  d7  ppm 


Technician:  h 


^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

^  Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


l:\forms\hach2.xls 


6  O 


ON-SITE  MEASUREMENTS 
HACK  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 


COLOR /ODOR;  (^  ( /^  O  oOO^ 


Direct  Meter  Measurements: 

^  Temp _ (circle) 

pH _ SU 

Conductivity _ pS/cm 

Dissolved  Oxygen _ mg/L 

Redox  Potential  mV 


HACH  DR/700  Measurements: 

Time 

Reagent  Time 

Analyte  Program _ Range _ Dilution  Mixed  Measured  Reading _ Blank^*^ 

Ferrous  50.0 IT  0-5.10  mg/L  I  I  \  TTZ^  ~mg/L|  sample 


Nitrite 

Nitrate 


50.01.1  0-5.10  mg/L  _ 

50,08.1  0  -  0.350  mgT.  / 

50.05.1  0  -30.0  mg/L 


Total  Iron  50.03.1  0  -5.10  mg/L  _ 

Sulfate  45.000  0  -  100  mg/L  / 

Manganese  52.13.1  0-20.0  mg/L  _ 

Sulfide  61.12.1  0-0.600  mg/L 


J _ mg/L  sample 

_ mg/L  sample 

_ mg/L  sample 

_ '^ocoH  mg/L  sample 

_ mg/L  sample 

I  6^0  0  ^  sample 

_ ^ mg/L  sample 

(  /^Ol  0^0^  mg/L  sample 

_ mg/L  sample 

I _ Of  A  ^  i  7sr  mg/Lipi  or^5^g/lJ 

_ /  /  7^mg/L  ;^I>or  50mg/L 

_/ _ ^  t)  o?  f  X  ^  mg/L  sample 

_ mg/L  sample 

~mg/L  PI 

_ _  mg/L  DI 


HACH  Titrations:  I  /  /  v 

Alkalinity  Sample  Size  =  ^CUa  1  ^  ^  1)  ^ 

Chloride  Sample  Size  = 

CHEMet  Color  Tests: 

Ammonia 

CO2  (  ^  mL  A- 1 9 1 0  added  for  sulfide  interference) 

Technician:  A 


CD 

ppm 

■7  0 

ppm 

^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


l:\forms\hach2.xls 


37 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 


ON-SITE  MEASUREMENTS 
(  HACK  AND  CHEMets  ANALYSES 
-GfiLlMpUS  AIR  FORCE  BASE,  VA 

Direct  Meter  Measurements: 


mE 


NO 


Temp 

pH 

Conductivity 
Dissolved  Oxygen; 
Redox  Potential! 


COLOR/ODOR:  ^  CVU-V 


“CAF  (circle) 
SU 

pS/cm 

mg/L 

mV 


HACH  DR/700  Measurements: 


Time 

Reagent  Time 


Analyte 

Program 

Range 

Ferrous 

50.01.1 

0-5.10  mg/L 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

Total  Iron 

50.03.1 

0  -  5.10  mg/L 

Sulfate 

45.000 

0  - 100  mg/L 

Chloride 

45.02.1 

0  -  20.0  mg/L 

Manganese 

52.13.1 

0  -  20.0  mg/L 

Sulfide 

61.12.1 

0  -  0.600  mg/L  ^ 

Dilution 


mg/L 

mg/L 

mg/L 

\ 

1  OiS 

-Ocx'H  mg/L 

mg/L 

i 

cIa  mg/L 

mg/L 

_ /_ 

1  CA 

10'^^ 

J.'/'V  mg/L 

mg/L 

_/0l  1 

ioH<r 

7y  mg/L 

‘-tj  mg/L 

f/VA-  mg/L 

mg/L 

10}  f 

io:fy 

/)  0  mg/L 

mg/L 

f 

> 

0 

i'-  mg/L 

_ mJL. 

Blank*'-'’' 


sample 
sample 
sample 
sample 
sample 
sample 
sample 
sample 
sample 

DI  or  5Mg/L| 
l^T  50mg 
DI 
DI 

sample 
sample 
DI 
DI 


HACH  Titrations: 
Alkalinity  Sample  Size  = 
Titrate  with 


U  NH2SO4 


Digit  Multiplier  =  ^  I  S  t'?’  digits 


CHEMet  Color  Tests: 

Ammonia 

ttiL  A- 1 9 1 0  added  for  sulfide  interference) 


O  ppm 


ppm 


Technician: 


c 


^  Sulfate,  sulfide,  and  chloride  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 

ly 


'  Ly 


7 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMets  ANALYSES 
COLUMBUS  AIR  FORCE  BASE,  VA 


3n 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 


~iy 


(9 


NO 


COLOR /ODOR: 

OOO''^ 


Direct  Meter  Measurements; 

Temp _ 

pH _ 

Conductivity _ 

Dissolved  Oxygen _ 

Redox  Potential 


“C/T  (circle) 
SU 

pS/cm 

mg/L 

mV 


HACH  DR/700  Measurements: 


Analyte  Program  Range 

Dilution 

Time 

Reagent 

.Mixed 

Time 

Measured 

Reading 

Blank*'*^ 

Ferrous  50.01.1  0-5.10  mg/L 

c 

I'XJ'-l 

'  S  mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

Nitrite  50.08. 1  0  -  0.350  mg/L 

. ____ L 

0 1 1 

~TUT~ 

-0  C<3\  mg/L 

sample 

_  mg/L 

sample 

Ninate  50.05.1  0  -  30.0  mg/L 

1 

1 

U  1  mg/L 

sample 

mg/L 

sample 

Total  Iron  50.03.1  0-5.10  mg/L 

r 

L3 l.i__ 

3  'i'l  mg/L 

sample 

_ ,  mg/L 

sanmle 

Sulfate  45.000  0  - 100  mg/L 

(A 

mg/L 

DI  or^^g/L 

mg/L 

DI  or  50mg/L 

Chloride  45.02.1  0-20.0  mg/L 

_ _ 

-- 

.A/A  mg/L 

Dl 

mg/L 

DI 

Manganese  52.13.1  0-20.0  mg/L 

1 

.13-14 

^6-’  U  mg/L 

sample 

mg/L 

sample 

Sulfide  61.12.1  0  -  0.600  mg/L 

-  1 . - . - 

t-’J"?  mg/L 

DI 

mg/L 

DI 

HACH  Titrations:  . 

Alkalinity  Sample  Size  =  )- 9 

Titrate  with  fc  N  H2SO4 


Digit  Multiplier  =  ^ 


•?  C  digits 


CHEMet  Color  Tests: 

Ammonia 

CO2  (  ^  mLA-1910  added  for  sulfide  interference) 

Technician: 

Sulfate,  sulfide,  and  chloride  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


ppm 

ppm 

y' 


yO  ON-SITE  MEASUREMENTS 
\  N  hACH  and  CHEMets  ANALYSES 
COLUMBUS-AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  LD. 
FILTERED  (circle) 
COLOR /ODOR: 


HnP-i  I, 


NO 


HACH  DR/700  Measurements: 


'  ypo- " 


Direct  Meter  Measurements: 

Temp _ 

pH _ 

Conductivity _ 

Dissolved  Oxygen _ 

Redox  Potential 


“C/T  (circle) 
SU 

pS/cm 

mg/L 

mV 


Time 

Reagent 


Time 


Range 

Dilution 

Mixed 

Measured 

Reading 

Blank*'-^' 

50.01.1 

0-5.10  mg/L 

/.  . 

mvJL 

sample 

mg/L 

sample 

mg/L 

sample 

50.08.1 

0  -  0.350  mg/L 

( 

( 'C  <  / 

'~(J.  CiH  mg/L 

sample 

* 

mg/L 

sample 

50.05.1 

0  -  30.0  mg/L 

0/1 

mx\ 

"I)  -7  mg/L 

sample 

mg/L 

sample 

50.03.1 

0-5.10  mg/L 

1 

TVn~ 

Qa:o 

mg/L 

sample 

/ 

mg/L 

sample^ 

45.000 

0  - 100  mg/L 

. 

U'lk.yi  mg/L 

pior^jB 

i^mg/L 

pi  or  30m^ 

45.02.1 

0  -  20.0  mg/L 

mgA- 

DI 

mg/L 

DI 

52.13.1 

0  -  20.0  mg/L 

1 

1 

C  ^ 

^  m^i/L 

sample 

mg/L 

sample 

61.12.1 

0  -  0.600  mg/L 

C  S  >7 

1 

“^v'.*;;C>^mg/L 

DI 

_ mg/L 

DI 

Ferrous 

Nitrite 

Nitrate 

Total  Iron 

Sulfate 

Chloride 

Manganese 

Sulfide 


HACH  Titrations: 
Alkalinity  Sample  Size  = 
Titrate  with 


N  H2SO4 


Digit  Multiplier  =  ^  |  L  ^ 


digits 


CHEMet  Color  Tests: 

Ammonia 

CO2  (  mLA-1910  added  for  sulfide  interference) 


Technician: 


_2Em 


I-/  ppm 


^  Sulfate,  sulfide,  and  chloride  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


'^60 


,(A  ^ ON-S ITE  M EASUREMENTS 
f  HACH  AND  CHEMets  ANALYSES 

U'  eebUM©<:^S.AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 


COLOR /ODOR:  /\/0  f  OOC^^ 

HACH  DR/TOO  Measurements: 


Direct  Meter  Measurements: 

Temp _ 

pH _ 

Conductivity _ 

Dissolved  Oxygen _ 

Redox  Potential 

r.  - 


Analyte 

Range 

Ferrous 

50.01.1 

0  -5.10  mg/L 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

Total  Iron 

50.03.1 

0-5.10  mg/L 

Sulfate 

45.000 

0  - 100  mg/L 

Chloride 

45.02.1 

0  -  20.0  mg/L 

Manganese 

52.13.1 

0  -  20.0  mg/L 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

HACH  Titrations:  ^ 

Alkalinity  Sample  Size  =  J^O 

Time 

Reagent  Time 
Mixed  Measured  Reading 


nr  mp 

_ mg 

me 


JHE 

_mg 

me 


C/%  u  ( 

O.H  ( 

-O.tC- 

(y  ViS 

.0- ' 

vVn 

Tjznr 

05 

0>io 

aIA 

~JTW 

C'^'dC 

Digit  Multiplier 


T/T  (circle) 
SU 

pS/cm 

mg/L 

mV 


sample 

sample 

sample 

sample 

sample 

sample 

sample 

sample 

sam^ 

DIo(5Mg/ 
^  or  50mg/ 
DI 
DI 

sample 

sample 

DI 

DI 


Titrate  with  [  N  H2SO4 


CHEMet  Color  Tests: 
Ammonia 


(  [y  mL  A- 19 10  added  for  sulfide  interference) 


Technician: 


^  Sulfate,  sulfide,  and  chloride  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 
COLOR /ODOR; 


Direct  Meter  Measurements: 

Temp _ 

pH _ 

Conductivity _ 

Dissolved  Oxygen _ 

Redox  Potential _ 


V  6 — 

(yf  A/N  fL  /j 

NO 


“C/°F  (circle) 
SU 

pS/cm 

mg/L 

mV 


HACH  DR/700  Measurements: 


Time 


Analyte  Program  Range 

Dilution 

Reagent 

Mixed 

Time 

Measured 

Reading 

Blank*'" 

Ferrous  50.01.1  0-5.10  mg/L 

/ 

IJtO 

na 

cTa^Tm^ 

sample 

mg/L 

sample 

mg/L 

sample 

Nitrite  50.08. 1  0  -  0.350  mg/L 

1 

'O.coi  mg/L 

sample 

mg/L 

sample 

Nitrate  50.05. 1  0  -  30.0  mg/L 

1 

(■hM 

'0  y  mg/L 

sample 

mg/L 

sample 

Total  Iron  50.03.1  0-5.10  mg/L 

1 

1-7 

IhlO 

0 .  t  ^  mg/L 

sample 

mg/L 

sample 

Sulfate  45.000  0  - 100  mg/L 

A  ^ 

mg/L 

DI  gf^Dmg/L 

mg/L( 

'Dl  or  50mg/L 

Manganese  52.13.1  0-20.0  mg/L 

_ u 

^  0 .  mg/L 

1 

sample 

mg/L 

sample 

Sulfide  61.12.1  0-0.600  mg/L 

1 

~17Tr 

c<>o  mg/L 

DI 

_ m!k 

DI 

HACH  Titrations: 

Alkalinity  Sample  Size  =  'Ijj  Digit  Multiplier 

Titrate  with  i  N  H2SO4 
[fiy 


CHEMet  Color  Tests: 

Ammonia 

CO2  (  0  mL  A-1910  added  for  sulfide  interference) 

Technician: 


l?9 

digits 

Q. 

ppm 

ppm 

^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


ON-SITE  MEASUREMENTS 
HACK  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 


NO 


Direct  Meter  Measurements: 
Temp 
pH 

Conductivity 
Dissolved  Oxygen 
Redox  Potential 


COLOR/ODOR:  CiQ(<K.[  ^ 

ODon. 


°CI^F  (circle) 
SU 

|iS/cm 

mg/L 

mV 


HACH  DR/TOO  Measurements: 


Time 


Analyte 

Program 

Range 

Dilution 

Reagent 

Mixed 

Time 

Measured 

Reading 

Blank*'-'^ 

Ferrous 

50.01.1 

0  -  5.10  mg/L 

_ ( _ 

~T7W~ 

mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

I 

O.Oq\  mg/L 

sample 

mg/L 

sample 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

1 

/7s  ? 

f  mg/L 

sample 

mg/L 

sample 

Total  Iron 

50.03.1 

0  -  5.10  mg/L 

( 

i~>9C 

/ 

1 1  mg/L 

sample 

mg/L 

sample 

Sulfate 

45.000 

0  -  100  mg/L 

i 

DI  or  ^^g/L 

4 — 

-U^~ 

— ikoo  - 

mg/U 

IStjor  50mg/L 

Manganese 

52.13.1 

0  -  20.0  mg/L 

_i _ 

LffOO 

0 . 1  mg/L 

sample 

mg/L 

sample 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

1 

IJ^o 

0-O!>\mg/L 

DI 

mg/L 

DI 

HACH  Titrations: 
Alkalinity  Sample  Size  = 


0/K5-S- 


Chloride  Sample  Size  = 
Test 
(9n 


CHEMet  Color  Tests: 

Ammonia 

CO2  ( _ ^mL  A-1910  added  for  sulfide  interference) 


Technician: 


^  7  digits 

digits 

O  ppm 

$  O  ppm 


^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

^  Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


\forms\hach2.xls 


3)i:> 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 


SAMPLE  I.D. 


FILTERED  (circle) 


COLOR /ODOR: 


77TT 


NO  Dissolved  Ox 

Redox  Pote 

^CO\.  i'TT 


Direct  Meter  Measurements; 

Temp _ 

pH _ 

Conductivity _ 

Dissolved  Oxygen _ 

Redox  Potential 


HACH  DR/700  Measurements: 


Analyte  Program  Range 


Ferrous  50.01.1  0-5.10mg/L 


Dilution 


L 


Time 

Reagent  Time 
Mixed  Measured  Readin 


I /??<=,  m 


Nitrite 


Nitrate 


50.08.1  0- 0.350  mg/L 
50.05.1  0-30.0  mg/L 


Total  Iron  50.03.1  0  -  5.10  mg/L 


Sulfate 


45.000  0  - 100  mg/L 


Manganese  52. 1 3 . 1  0  -  20.0  mg/L 


_  _ nv 

/yU'r  ‘TtTX  (  m 

_ _ m 

i  I  7sr>~  4^^  mi 


l^os/'  lij. 

_ _ i^T 

/  7 iris'  i  ROO  O. 


Sulfide 


61.12.1  0- 0.600  mg/L[ 


/ 


■lO  I— O-o'fOm 


HACH  Titrations:  ^ 

Alkalinity  Sample  Size  = 

Titrate  with  t  -  o  n  H2SO4 


°C/T  (circle) 
SU 

pS/cm 

mg/L 

mV 


mg/L  sample 
mg/L  sample 
mg/L  sample 
mg/L  sample 
mg/L  sample 
mg/L  sample 
mg/L  sample 
mg/L  sample 
mg/L  sample 
mg/L  DI  oidflmg/] 
mg/L  DI  or  50mg/] 
mg/L  sample 

mg/L  ly  sample 
mg/L^  DI 
mg/L  DI 


Digit  Multiplier  ^  .  O 


CHEMet  Color  Tests: 

Ammonia 

CO2  (  mL  A- 19 10  added  for  sulfide  interference) 


Technician: 


^  ppm 


Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted.  ^  j,  , 

or 


ON-SITE  MEASUREMENTS 
HACK  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE  |  y 

SAMPLE  I.D.  I 

nLTERED  (circle) 

COLOR /ODOR;  C(j(^ 

HACK  DR/700  Measurements: 


NO 

Aio 


Analyte  Program _ Range _ E 

Ferrous  50.01.1  0-5.10mg/L  I 

Nitrite  50.08. 1  0  -  0.350  mg/L 

Nitrate  50.05.1  0-30.0  mg/L 

Total  Iron  50.03.1  0-5.10  mg/L 

Sulfate  45.000  0-100  mg/L 

Manganese  52.13.1  0-20.0  mg/L 

Sulfide  61.12.1  0  -  0.600  mg/L 

HACH  Titrations:  , 

Alkalinity  Sample  Size  = 

Tinatewith  I NH2SO4 


J  Direct  Meter  Measurements: 

Temp _ 

1  pH _ 

Conductivity _ 

Dissolved  Oxygen _ 

Redox  Potemial _ 

OOcfL 

Time 

Reagent  Time 


(circle) 

SU 

pS/cm 

mg/L 

mV 


_ 1— 

77,  ycy  mg/L 

mg/L 

mg/L 

1 

'r>r 

1-70^ 

mg/L 

mg/L 

_ _ L_ 

TUrT 

/  7o'-\ 

~0  T'  mg/L 

mg/L 

1 

mg/L 

mg/L 

1 

-n\o 

Ul  cr 

mg/L : 

1 1  db  mg/L  : 

_ u 

1 

n  W _ i  me/L 

mg/L 

t 

1 

i  -7 1  ^ 

CA  Oc^  mg/L 

mg/L 

sample 
sample 
sample 
sample 
sample 
sample 
sample 
sample 
sample 
DI  orgjWng/l 
DI  or  50mg/l 
sample 
sample 
DI 
DI 


Digit  Multiplier  =  ^ 


CHEMet  Color  Tests: 

Ammonia 

(  0  mL  A- 19 10  added  for  sulfide  interference) 


Technician: 


~77~ 

ppm 

7>r 

ppm 

Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

'Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 


Direct  Meter  Measurements; 

Temp _ 

pH _ 

Conductivity _ 

Dissolved  Oxygen _ 

Redox  Potential 


“C/’F  (circle) 
SU 

pS/cm 

mgA- 

mV 


COLOR/ODOR:  ([X^ 

HACH  DR/700  Measurements: 


Analyte  Program  Range 


Dilution 


Time 

Reagent  Time 
VUxed  Measured  Reading 


Blank*'-*’' 


CHEMet  Color  Tests: 

Ammonia 

CO2  (  (^mL  A- 19 10  added  for  sulfide  interference) 


Technician: 


^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


ONSITE  MEASUREMENTS 
^  HACK  AND  CHEMets  ANALYSES 

(c*[c  FOiiminTis  air  force  base,  va 


SAMPLE  DATE  | _ (J^ 

SAMPLE  I.D.  I  H 

HLTERED  (circle)  Y. 

COLOR  /  ODOR:  ^ 

HACH  DR/TOO  Measurements: 


-?s 

YES 


(5> 


ODOR:  C\S^"^f 


Direct  Meter  Measurements: 

Temp _ 

pH _ 

Conductivity _ 

Dissolved  Oxygen _ 

J  Redox  Potential 


Analyte  Program  Range 


Ferrous  50.01.1  0-5.10mg/L 


Dilution 


Chloride 


Nitrite  50.08.1  0- 0.350  mg/L 

Nitrate  50.05.1  0 -30.0  mg/L 

Total  Iron  50.03.1  0-5.10  mg/L 

Sulfate  45.000  0-100  mg/L 

Chloride  45.02.1  0- 20.0  mg/L 

Manganese  52. 13. 1  0  -  20.0  mg/L 

Sulfide  61.12.1  0  -  0.600  mg/L 


HACH  Titrations: 

Alkalinity  Sample  Size  = 

Titrate  with  V  N  H2SO4 


Time 

Reagent  Time 
Mixed  Measured  Readin 


_ z _ I  I  v _  /  ■  jj _ 

_ m^ 

_ _ _ mji 

_ ODM  m 


Digit  Multiplier  =  ^ 


-Oil  m)i 
/VA  ms 


°CrF  (circle) 
SU 

pS/cm 

mg/L 

mV 


Blank*'’^^ 


sample 
sample 
sample 
sample 
sample 
sample 
sample 
sample 
sanmle 
DI  or^^g/ 

^  OT^Omg/ 

DI 

DI 

sample 

sample 

DI 

DI 


CHEMet  Color  Tests 
Ammonia 

CO2  (  0  m 


~ur 

ppm 

ppm 

(  f?  mL  A-1910  added  for  sulfide  interference) 
Technician:  / 


Sulfate,  sulfide,  and  chloride  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


ON-^ITE  MEASUREMENTS 
^  HACH  AND  CHEMets  ANALYSES 
COfcUMetJS  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 

FILTERED  (circle)  YES 

COLOR /ODOR:  ^  (^j; 

HACH  DR/700  Measurements 


DaPuc/firZr 


Direct  Meter  Measurements: 

Temp _ 

pH _ 

Conductivity _ 

Dissolved  Oxygen _ 

Redox  Potential 


®C/TF  (circle) 
SU 

pS/cm 

mg/L 

mV 


Time 

Reagent 


Time 


Analyte 

Program 

Range 

Ferrous 

50.01.1 

0-5.10  mg/L 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

Total  Iron 

50.03.1 

0  -  5.10  mg/L 

Sulfate 

45.000 

0  - 100  mg/L 

Chloride 

45.02.1 

0-20.0  mg/L 

Manganese 

52.13.1 

0  -  20.0  mg/L 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

HACH  Titrations:  -t 

Alkalinity  Sample  Size  =  ^6/ 

Dilution 


Blank' 


— 

C^-  *7  mg/L 

mg/L 

mg/L 

( 

t 

1  sri6 

OVOO  mg/L 

mg/L 

1 

l£'J  1 

/  ^~i  ‘7 

0  -  ^  mg/L 

mg/L 

_ ^ 

ITf^ 

mg/L 

mg/L 

j  3<r 

1-6^  mg/L 

— - - 

— 

'^00'>  mg/L 

z 

py  n  mg/L 
mg/L 

1 

AJX  s 

O- 1  mg/L 

mg/L 

/ 

1  / 

i>:)  7 

n.  CU  ‘-Z  mg/L 

__ 

mg/L 

sample 
sample 
sample 
sample 
sample 
sample 
sample 
sample 
sample 
DU 

50mg/I^ 
DI 
DI 

sample 
sample 
DI 
DI 


sanmle 

Ar  50mff/L^^^ 


Titrate  with  I  ^  N  H2SO4 


CHEMet  Color  Tests: 

Ammonia 

CO2  (  C'^  mL  A- 19 10  added  for  sulfide  interference) 


Technician: 


digits 

ppm 

■7  6^ 

ppm 

Sulfate,  sulfide,  and  chloride  blanks  contain  respective  reagents: 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

‘’'Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 


YES 


Direct  Meter  Measurements 
Temp  '7-0,0 

Conductivity  jq  o 
Dissolved  Oxygen  j .  z.'Z. 


COLOR /ODOR: 

HACH  DR/700  Measurements: 


7c.  0 

i^/’F  (circle) 

■  f.r  ^ 

SU 

7°io 

fiS/cm 

mg/L 

-  ISO.  Lr 

JmV 

Analyte  Program  Range  Di 


Ferrous  50,01.1  0-5.10mg/L  | 


Nitrite  50.08. 1  0  -  0.350  mg/L _ 

Nitrate  50.05.1  0  -  30.0  mg/L  j 

Total  Iron  50.03.1  0  -5.10  mg/L  ( 

Sulfate  45.000  0  -  100  mg/L  _ ( 

Manganese  52.13.1  0  -  20.0  mg/L  ) 

Sulfide  61.12.1  0-0.600  mg/L  10  H") 


Time 

Reagent  Time 

Dilution  Mixed  Measured  Reading  Blank^’**^ 


iX  0^90  ^00^9^  mg/L  sample 

_ mg/L  sample 

_ mg/L  sample 

_ mg/L  sample 


liCMV 


(7-CbO  ^^g/L  sample 

Q,  7^  mg/L  sample 

_ mg/L  sample 

f)  .  mg/L  sample 

_ mg/L  sample 

(93/  mg/L@br^mg/L 
j  ■  3  ^  mg/L  DI  or^^g/L 
0^0  mg/L  sample 

_ mg/L  sample 

0.QO%  mg/L  DI 

_ mg/L  DI 


HACH  Titrations: 
Alkalinity  Samp 


Sample  Size  =  f(y  (9/4  1  I  -  ^  ^  O 


CHEMet  Color  Tests: 

Ammonia 

CO2  (  0  mL  A- 19 10  added  for  sulfide  interference) 

Technician: 

^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


I;\lbrms\hach2.xis 


ON-SITE  MEASUREMENTS 
HACK  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 


SAMPLE  I.D. 


FILTERED  (circle) 


COLOR  /  ODOR: 


'Ol?,WW 


Direct  Meter  Measurements: 

Temp _ “C/’F  (circle) 

pH _ SU 

Conductivity _ pS/cm 

Dissolved  Oxygen  _ _ mg/L 

Redox  Potential  mV 


HACH  DR/700  Measurements: 

Time 

Reagent  Time 

Analyte  Program  Range  Dilution  Mixed  Measured  Reading  Blank*^'*^ 
Ferrous  50.01.1  0-5.10  mg/L  I  H?  m^TCl  TTPSI  iwTT  o, — i.. 


Nitrite  50.08.1  0  -  0.350  mg/L  ( 

Nitrate  50.05.1  0-30.0  mg/L  f 

Total  Iron  50.03.1  0-5.10  mg/L  f 


Sulfate 


45.000  0  -  100  mg/L 


Manganese  52.13.1  0-20.0  mg/L 


Sulfide 


61.12.1  0-0.600  mg/L 


f  I  62*^  ^  ^  0/51  mg/L  sample 

_ mg/L  sample 

_ mg/L  sample 

(OK  mg/L  sample 

_ mg/L  sample 

IQOH  |0[  C?  Or  X  sample 

_ mg/L  sample 

iQ  I  ^  IVl  ^  0 -1> in  tng/L  sample 

_ mg/L  sample 

/03T  /.Il>  mg/L  :i^or  50mg/L 

_ I  ■‘X  ^  mg/L  PI  on(^^g/L 

1  02.^  0  ,\  mg/L  sample 

_ mg/L  sample 

_ mg/L  PI 

_ mg/L  DI 


HACH  Titrations: 

Alkalinity  Sample  Size  = 

Chloride  Sample  Size  = 

CHEMet  Color  Tests: 

Ammonia 

CO2  ( _ mL  A-19 10  added  for  sulfide  interference) 

Technician:  "Sjr/i/'V  L^.cut 


/V  A"  digits 


^  A  PPtn 
ppm 


^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


l:\forms\hach2.xls 


r  1 


ON-SITE  MEASUREMENTS 
HACK  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE  loU 

SAMPLE  LD.  I  (oUy 

FILTERED  (circle)  YES 


Direct  Meter  Measurements: 
Temp 

pH _ 

Conductivity _ 

Dissolved  Oxygen 
Redox  Potential 


°C/"F  (circle) 
SU 

pS/cm 

mg/L 

mV 


COLOR  /  ODOR:  M  ^  1)0  0( 

'  oOa/^ 


HACK  DR/700  Measurements: 

Time 

Reagent  Time 

Analyte  Program _ Range _ Dilution  Mixed  Measured  Reading  Blank*^’^ 


Ferrous 


50.01.1  0-5.10  mg/L 


Nitrite  50.08. 1  0  -  0.350  mg/L 

Nitrate  50.05.1  0-30.0  mg/L  I 

Total  Iron  50.03.1  0-5.10  mg/L 

Sulfate  45.000  0-  100  mg/L  { 

Manganese  52.13.1  0-20.0  mg/L  / 


mg/L  sample 

_ mg/L  sample 

_ mg/L  sample 

lO^yi  gpTT  \0.oo\  mg/L  sample 

_ mg/L  sample 

0^37  -0^0  mg/L  sample 

_ mg/L  sample 


Sulfide 


61.12.1  0- 0.600  mg/Lf  / 


A.b  ^  mg/L 

sample 

mg/L 

sample 

D££S-? 

DI  or  ^(^g/L 

2.4  6  mg/L 

DI  or  50mg/L 

— mg/L 

sample 

mg/L 

sample 

0^00 

0.  C 1  <=1  mg/L 

DI  1 

mg/L 

DI 

HACH  Titrations:  _ 

Alkalinity  Sample  Size  =  ^Ovv\  I  /.sM  digits  I 

Chloride  Sample  Size  =  *  A/ A-  digits 


CHEMet  Color  Tests: 

Ammonia 

CO2  (  O  mL  A- 1 9 1 0  added  for  sulfide  interference) 


I  ppm 

3  ppm 


Technician: 


Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

'  Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


l:\forms\hach2.xls 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 
COLOR/ 


n  uo  -1 


YES 


ODOR:  ^ 

HACH  DR/700  Measurements: 


Direct  Meter  Measurements: 


Temp 

pH 

Conductivity 
Dissolved  Oxygen 
Redox  Potential 


°C/^F  (circle) 
SU 

pS/cm 

mg/L 

mV 


Time 


Analyte 

Program 

Range 

Dilution 

Reagent 

Mixed 

Time 

Measured 

Reading 

Blank’^-'^ 

Ferrous 

50.01.1 

0  -  5.10  mg/L 

1 

(ioo 

3  ^  3  mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

i 

//■o  K 

O'OO  1  mg/L 

sample 

mg/L 

sample 

Nitrate 

50.05,1 

0  -  30.0  mg/L 

1 

^0.  1  mg/L 

sample 

mg/L 

sample 

Total  Iron 

50.03.1 

0  -  5.10  mg/L 

uiii 

3.  "7  4  mg/L 

sample 

mg/L 

sample 

Sulfate 

45.000 

0  -  100  mg/L 

1 

1  irn 

lifXH 

mg/L 

DI  or^^g/L 

mg/L 

50mg/L 

Manganese 

52.13.1 

0  -  20.0  mg/L 

L^tr 

0-0  mg/L 

sample 

mg/L 

sample 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

I9rl3^ 

1 

0.  OJq  mg/L 

DI 

mg/L 

DI 

HACH  Titrations: 

Alkalinity  Sample  Size  =  iC?OA\\ 

Chloride  Sample  Size  = 


digits 

digits 


CHEMet  Color  Tests: 

Ammonia 

CO2  (  O  mL  A-1910  added  for  sulfide  interference) 

Technician:  V 


ppm 

7o  ppm 


^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

^  Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


l:\forms\hach2.xls 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


Direct  Meter  Measurements: 


SAMPLE  DATE  |  [  0/3  _  Direct  Meter  Meas 

_ _  Temp 

SAMPLE  I.D.  I  OUj  -  9^  ~|  pH 

_  Conductivity 

FILTERED  (circle)  NO  Dissolved  Oxygen 

Redox  Potential 

COLOR /ODOR:  cLeA^f 

HACH  DR/VOO  Measurements: 


Xr¥  (circle) 

su 

liS/cm 

mg/L 

mV 


Analyte  Program _ Range 

Ferrous  50.0L1  0-5.10  mg/L 


Nitrite 

Nitrate 


50.08.1  0  -  0.350  mgfL\ _ \ 


Nitrate  50.05.1  0  -  30.0  mg/L 

Total  Iron  50.03.1  0-5.10  mg/L 

Sulfate  45.000  0-  100  mg/L 

Manganese  52.13.1  0-20.0  mg/L 


Time 

Reagent 

Mixed 

Time 

Measured 

n'to 

1  7^3> 

'7^- 

(7S^ 

ns'v 

\1S< 

nsru 

Sulfide 


61.12.1  0  -  0.600  mg/L _ i 


Blank*'-'^ 


_ mg/L  sample 

_ mg/L  sample 

( 7S^  ~o.coi  mg/L  sample 

_ mg/L  sample 

nig/L  sample 

_ mg/L  sample 

nig/L  sample 

_ _ mg/L  sample 

AO-g?  mg/L  DIor^gA. 

_ _ mg/L  PI  or  50mg/L 

(iSi^  '  [S'C^  CP.'iK  n^g/L  sample 

_ _ mg/L  sample 

^57  mg/L  PI 

_ mg/L  DI 


HACH  Titrations:  I  /  I 

Alkalinity  Sample  Size  =  ^  I/dA'  {X 

Chloride  Sample  Size  = 

CHEMet  Color  Tests: 

Ammonia 

CO2  (_^^mL  A- 1 9 1 0  added  for  sulfide  interference) 


/  ppm 
(90  ppm 


Technician: 


Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


l:\forms\hach2.xls 


ON-SITE  MEASUREMENTS 
HACK  AND  CHEMets  ANALYSES 
€9UfltfgUS  AIR  FORCE  BASE,  VA 


SAMPLE  DATE  I  / 1  ^  ^  jf  _ |  Direct  Meter  Measurements: 

_  Temp 

SAMPLE  I.D.  I  1  pH _ 

Conductivity _ 

FILTERED  (circle)  NO  Dissolved  Oxygen _ 

^  Redox  Potential _ 

COLOR/ODOR:  Ct6Al^  /  l-TVOftOc-VUJ 

HACH  DRTTOO  Measurements: 


Analyte  Program  Range 
Ferrous  50.01.1  0-5.10mg/L 


Dilution 


Time 

Reagent  Time 
Mixed  Measured  Readins 


Nitrite  50.08. 1  0  -  0.350  mg/L _ 

Nitrate  50.05.1  0-30.0  mg/L  _ 

Total  Iron  50.03.1  0-5.10  mg/L  _ 

Sulfate  45.000  0  - 100  mg/L  _ 

Chloride  45.02.1  0  -  20.0  mg/L  _ 

Manganese  52.13.1  0-20.0  mg/L  _ 

^  Sulfide  61.12.1  0  -  0.600  mgA.~ 

HACH  Titrations:  . 

Alkalinity  Sample  Size  =  . 

Titrate  with  '■  b  NH^SO 


“C/T  (circle) 
SU 

pS/cm 

mg/L 

mV 


10  3  7 

3 .  / 1  mg/L 

mg/L 

mg/L 

_ L 

"O  c’oA  mg/L 

mg/L 

( 

lo^r 

1  oy( 

(P,  0 1  mg/L 

mg/L 

r 

fc'i  7 

lojO 

'  3. 6  mg/L 

mg/L 

( 

lOSb 

^\\o\ 

mg/L 

X63  mg/L 

_ 

A/'A  nur/T 

/V/  “  ixxyjL^ 

mg/L 

i 

105  X 

IQ>^ 

0^3 _ mg/L 

mg/Ll 

_ L_ 

n 

ID^‘1 

Blank*^-*’^ 
sample 
sample 
sample 
sample 
sample 
sample 
sample 
sample 
sanmle 
DI  or(^ng/ 
SOrngf 
DI 
DI 

sample 

sample 

DI 

DI 


Digit  Multiplier  = 


CHEMet  Color  Tests: 

Ammonia 

CO2  (  0  mL  A- 19 10  added  for  sulfide  interference) 

Technician: 


>  ppm 
!  O  O  ppm 


^  Sulfate,  sulfide,  and  chloride  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMets  ANALYSES 

LA/v/UCC^\  -GemsiEIis  air  force  base,  va 


SAMPLE  DATE 
SAMPLE  I.D. 


FILTERED  (circle) 

COLOR /ODOR: 

HACH  DR/700  Measurements: 


NO 

/•  4'Tb//CA 

CL^Paj 

'  C;QcV^ 


Direct  Meter  Measurements: 


Temp 

pH 

Conductivity 
Dissolved  Oxygen 
Redox  Potential 


“C/^F  (circle) 
SU 

pS/cm 

mg/L 

mV 


Time 


Analyte 

Program 

Range 

Dilution 

Reagent 

Mixed 

Time 

Measured 

Reading 

Blank‘'‘^ 

Ferrous 

50.01.1 

0  -5.10  mg/L 

(=r 

/lo-?  J 

mgA. 

sample 

mg/L 

sample 

mg/L 

sample 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

1 

LXtj^ 

.  (ilr 

-OjOoV  mg/L 

sample 

mg/L 

sample 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

/ 

lx\(= 

"T^XT' 

^  ~  (9. 1  mg/L 

sample 

mg/L 

sample 

Total  Iron 

50.03.1 

0  -  5.10  mg/L 

I'^^O 

^■O  \  mg/L 

sample 

. mg/L 

sample 

Sulfate 

45.000 

0  - 100  mg/L 

. /. . 

t  }  mg/L 

DI  or  50mg/L 

DI  or  50mg/L 

Chloride 

45.02.1 

0  -  20.0  mg/L 

— 

— - 

A/A  mg/L 

DI 

mg/L 

DI 

Manganese 

52.13.1 

0  -  20.0  mg/L 

/  .. 

h  mg/L 

sample 

sample 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

1 

)X^  H 

V  *  - 

mg/L 

DI 

mg/L 

DI 

HACH  Titrations:  _ 

Alkalinity  Sample  Size  =  Digit  Multiplier  =  ^ 

Titrate  with  \  NH2SO4 


CHEMet  Color  Tests: 

Ammonia 

CO2  (O  mL  A- 19 10  added  for  sulfide  interference) 


Technician: 


digits 

3 

.  ppm 

ML. 

ppm 

Sulfate*  sulfide,  and  chloride  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMets  ANALYSES 
A/(nL(^  eOfeUMRUS'AIR  FORCE  BASE,  VA 


SAMPLE  DATE 


SAMPLE  I.D. 


FILTERED  (circle) 


ippi 


7! 


OIaOp 


(tld- 


NO 


/  Ke 

COLOR /ODp^j-  ce^K. 

TVAA-'^rt'tCcV  t'^Oor-  eD^:>A. 

HACH  DRy700  Measurements: 

Time 

Reagent 


Direct  Meter  Measurements: 

Temp _ 

pH _ 

Conductivity _ 

Dissolved  Oxygen _ 

Redox  Potential 


Time 


’’C/T^  (circle) 
SU 

pS/cm 

mg/L 

mV 


Analyte  Program  Range 

Dilution 

Mixed 

Measured 

Reading 

Blank*'”' 

Ferrous  50.01.1  0-5.10  mg/L 

_ ^ 

_iZoJ 

..  (^0-^ 

mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

Nitrite  50.08.1  0-0.350  mg/L 

_/ _ 

j^or 

y  OO'f'  mg/L 

sample 

_ _ 

Mmg/L 

sample 

Nitrate  50.05.1  0-30.0  mg/L 

( 

..  HIL 

L 

r  mg/L 

sample 

_ mg/L 

sample 

Total  Iron  50.03.1  0-5.10  mg/L 

_ i_ 

mg/L 

sample 

mg/L 

sample 

Sulfate  45.(X)0  0  - 100  mg/L 

_ L- 

~ww 

mg/L 

DI  or  50mg/L 

CTilorifl^  4S  CY7  1  0  -  00  0  mcj/T 

— 

Af  A 

mg/L 

DI  or  50mg/L 

■— 

/V  ^ 

mg/L 

mg/L 

DI 

DI 

Manganese  52.13.1  0-20.0  mg/L 

I 

1^3  !K 

mg/L 

sample 

mg/Ll 

sample 

Sulfide  61.12.1  0  -  0.600  mg/L 

c) 

-  ^  3>  *?'mg/L 

DI 

_ mg/y 

DI 

HACH  Titrations: 

Alkalinity  Sample  Size  =  lO 

Titrate  with  j  ^  NH2SO4 


Digit  Multiplier  =  ^ 


^3  digits] 


CHEMet  Color  Tests: 

Ammonia 

CO2  (  Q  mL  A- 19 10  added  for  sulfide  interference) 


Technician: 


ppm 

30 

ppm 

Sulfate,  sulfide,  and  chloride  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


^  lAS0O  C 'Tl'-  i/\ScO  roA 

\3j 


ON-SITE  MEASUREMENTS 
HACK  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE  I  _ 1  Direct  Meter  Meas 

I  Temp 

SAMPLE  I.D.  I  nUU'i'K  1  pH 

^ _  Conductivity 

FILTERED  (circle)  YES  &  Dissolved  Oxygen 

Redox  Potential 

COLOR /ODOR:  C<- PdOCAJ^U^A' 
HACH  DR/700  Measurements: 


Direct  Meter  Measurements: 


°crF  (circle) 
SU 

^iS/cm 

mg/L 

mV 


Analyte  Program _ Range 

Ferrous  50.01.1  0-5.10  mg/L 


Nitrite  50.08. 1  0  -  0.350  mg/L 

Nitrate  50.05.1  0-30.0  mg/L 

Total  Iron  50.03.1  0-5.10  mg/L 

Sulfate  45.000  0-  100  mg/L 

Manganese  52.13.1  0-20.0  mg/L 

Sulfide  61.12.1  0-0.600  mg/L 


HACH  Titrations: 

Alkalinity  Sample  Size  = 

Chloride  Sample  Size  = 

CHEMet  Color  Tests: 

CO,  r'^mL  A-H 


Time 

Reagent  Time 

Dilution  Mixed  Measured  Reading 

t  I  /JTOA  I  I  0.^^ 


Reading  Blank®^’'^ 

,gr^?^g/L  sample 


_ mg/L  sample 

_ mg/L  sample 

I  D  mg/L  sample 

_ mg/L  sample 

15  At  nig/L  sample 

_ mg/L  sample 

I  y  I  S^Q  53  mg/L  sample 

_ mg/L  sample 

15' 0.7  PI 

_ /.  y  Q  mg/L  PI  or  50mg/L 

(5^1?  "  /5AS^  — O.O  mg/L  sample 

_ mg/L  sample 

/  S36  /9.Q/7  nig/L  PI 

_  mg/L  PI 


o/^-'K 


I  O/0digi^ 


(  mL  A-1910  added  for  sulfide  interference) 
Technician: 


~a~ 

ppm 

ppm 

Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


l:\forms\hach2.xls 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 


;r)u/-  \-^ 


YES 


(SJ) 


COLOR /ODOR: 

HACH  DR/700  Measurements: 


oPC>(^ — 

Time 

Reagent 


Direct  Meter  Measurements: 
Temp 
pH 

Conductivity 
Dissolved  Oxygen 
Redox  Potential 


”C/’F  (circle) 
SU 

HS/cm 

mg/L 

mV 


Time 


Analyte 

Program 

Range 

Ferrous 

50.01.1 

0  -  5.10  mg/L 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

Total  Iron 

50.03.1 

0  -  5.10  mg/L 

Sulfate 

45.000 

0  -  100  mg/L 

Manganese 

52.13.1 

0  -  20.0  mg/L 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

HACH  Titrations: 

Alkalinity  Sample  Size  = 

_ 

7  '-MO 

l4'3Q'  mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

-O.oOHr  mg/L 

sample 

mg/L 

sample 

crp^h 

775'3> 

0.%  mg/L 

sample 

mg/L 

sample 

t 

Oys^ 

(  mg/L 

.  sample 

_ ^ _ 

5'.  OX  mg/L 

sample 

mg/L 

DI  oi<50hig/L 

y~?.  mg/L 

DI  or  50mg/L 

o%o  1 

Cf .  "T-  mg/L 

sample 

.  mg/L 

sample 

OHio 

08?.l 

O.W'y  mg/L 

DI 

mg/L 

DI 

^  digits 


<  Chlurtde  ^--^Sample  Siye  = 


tiigits- 


CHEMet  Color  Tests: 

Ammonia 

CO2  (  'Q  mL  A- 19 10  added  for  sulfide  interference) 

Technician:  _ 


^  ppm 

/  H  5"  PP^ 


^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


l;\forms\hach2.xIs 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  LD. 
FILTERED  (circle) 


/0/30/ 

Temp 

/  !>  I 

Conductivity 

YES  Dissolved  Oxygen 

Redox  Potential 


Direct  Meter  Measurements; 


°C/^F  (circle) 
SU 

|iS/cm 

mg/L 

mV 


COLOR/ODOR:  C  t  ^ 

OPO'^ 

HACH  DR/700  Measurements: 

Time 

Reagent  Time 

Analyte  Program _ Range _ Dilution  Mixed  Measured  Reading _ Blank*^’^ 


Ferrous 


50,01.1  0-5.10  mg/L 


Nitrite  50.08. 1  0  -  0.350  mg/L _ (  U 

Nitrate  50.05.1  0  -  30.0  mg/L  (  “  t  O  H  K  ~ 

Total  Iron  50.03.1  0-5.10  mg/L  I _ \  H  It 

Sulfate  45.000  0-  100  mg/L  \ _ 

Manganese  52.13.1  0-20.0  mg/L  / _ \  oH?  /  c 

Sulfide  61.12.1  0-0.600  mg/L  /  ~ 

HACH  Titrations:  j  I  L  /  Daa 

Alkalinity  Sample  Size  =  30*^  M  ^ 

Chloride  Sample  Size  = 

CHEMet  Color  Tests: 

Ammonia 

CO2  (  /  mL  A-1910  added  for  sulfide  interference) 


ICP^O  nig/L  sample 

_ mg/L  sample 

_ mg/L  sample 

(  --og^^mg/L  sample 

_ mg/L  sample 

t  O  H  K  ^0-G  nig/L  sample 

_ mg/L  sample 

1 0^7  nig/L  sample 

_ mg/L  sample 

~  37i:Kmg/L  DIorQh^/L 

_ S/mg/L  DIor50mg/L 

_ i  oH?  /oC(  />*+-  tng/L  sample 

_ mg/L  sample 

mg?L  ^D1 

_ mg/L  PI 


f  digits 

A//^  digits 


dD  ppm 

_ mL  A-1910  added  for  sulfide  interference) 

^<0  ppm 

Technician: 


^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


l;\forms\hach2.xls 


II 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 


-\  o>^ 


YES 


& 


Direct  Meter  Mt  asurements: 
Temp 
pH  ~ 

Conductivity _ 

Dissolved  Oxygen 


COLOR /ODOR:  Ci^A^  /  ^ 
HACH  DR/700  Measurements: 


,  .jT  Redox  Potential 


“C/’F  (circle) 
SU 

pS/cm 

mg/L 

mV 


Time 


Analyte 

Program 

Range 

•  Dilution 

Reagent 

Mixed 

Time 

Measured 

Reading 

Blank*'''^ 

Ferrous 

50.01.1 

0  -  5.10  mg/L 

1 

CfiS'O 

0.  I3>  mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

( 

0703 

0.cc>\  mg/L 

sample 

mg/L 

sample 

Nitrate 

50.05.1 

0  “  30.0  mg/L 

( 

070^ 

oi\-^ 

0.  ^  mg/L 

sample 

mg/L 

sample 

Total  Iron 

50.03.1 

0  -  5.10  mg/L 

_ L_ 

07)0 

07IH 

0. 1  5^  mg/L 

sample 

mg/L 

sample 

Sulfate 

45.000 

0  - 100  mg/L 

^ _ 

hyla 

-^H.O^mg/L 

DI  or^fiJng/L 

:?4.S3mg/L 

^Por  50mg/L 

Manganese 

52.13.1 

0  -  20.0  mg/L 

_ !_ 

0  iho 

^  mg/L 

sample 

mg/L 

sample 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

I 

\oVH  0 

mg/L 

DI 

mg/L 

DI 

HACH  Titrations: 

Alkalinity  Sample  Size  =  j  O  O  ^  ^  A/  0^^  L  O 


digite 


Chloride  Sample  Size  = 


/U  JV  digits 


CHEMet  Color  Tests: 

Ammonia 

CO2  (  ^  mL  A-1910  added  for  sulfide  interference) 


Technician: 


(7 

ppm 

/-•'’bT 

ppm 

^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


l:\forms\hach2.xls 


r  1 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE  I  ^ G  Direct  Meter  Measurements: 

_  _  ^  Temp 

SAMPLE  I.D.  I  pH 

Conductivity 

FILTERED  (circle)  YES  Dissolved  Oxygen 

Redox  Potential 

COLOR/ODOR:  /f\C)I}06Aru^a>V 

^  r^aoCi- 

HACH  DR/700  Measurements: 


Redox  Potential 


°C/°F  (circle) 
SU 

pS/cm 

mg/L 

mV 


Ferrous 


50.01.1  0-5.10  mg/L 


Nitrite  50.08.1  0  - 0.350  mg/L  _ I 

Nitrate  50.05.1  0  -  30.0  mg/L  ( 

Total  Iron  50.03.1  0-5.10  mg/L  f~ 

Sulfate  45.000  0  -  100  mg/L  ^ 

Manganese  52.13.1  0-20.0  mg/L  _ j_ 

Sulfide  61.12.1  0  -  0.600  mg/L  I 


Time 

Reagent 

Mixed 

Time 

Measured 

otv'o 

06^3 

O'PO'i 

07f3> 

0?I0  07/^ 


HACH  Titrations:  y 

Alkalinity  Sample  Size  =  f  I  /.6/v  (VH-Ao 

Chloride  Sample  Size  = 

CHEMet  Color  Tests: 

Ammonia 

CO2  (_^2niL  A- 19 10  added  for  sulfide  interference) 

Technician: 


_ mg/L  sample 

_ mg/L  sample 

0O>  mg/L  sample 

_ mg/L  sample 

i  mg/L  sample 

mg/L  sample 
I  mg/L  sample 

_ mg/L  sample 


IOV30  A). 6  7  mg/L 

DI  orQ^mg/L 

7  >\  mg/L 

^  or  50mg/L 

■07A^  0.%  mg/L 

sample 

mg/L 

sample 

0  cP  Q  )  4  mg/L 

DI 

mg/L 

DI 

/6H“<DPP  ml 
joc^  ppm 


^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

^  Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


l:\forms\hacli2.xls 


ON-SITE  MEASUREMENTS 
HACK  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 
COLOR /ODOR: 


I 

YES  (^) 

oo-ooo/^ 


Direct  Meter  Measurements: 


Temp 

pH 

ConductiviLy 
Dissolved  Oxygen 
Redox  Potential 


"C/^F  (circle) 
SU 

pS/cm 

mg/L 

mV 


HACK  DR/700  Measurements: 

Time 


Analyte 

Program 

Range 

Dilution 

Reagent 

Mixed 

Time 

Measured 

Reading 

Ferrous 

50.01.1 

0  -  5.10  mg/L 

1 

tioJ 

dP'-O  ^  mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

/ 

11/^ 

mg/L 

sample 

mg/L 

sample 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

( 

H  {C 

III  4 

7^  mg/L 

sample 

mg/L 

sample 

Total  Iron 

50.03.1 

0  -  5.10  mg/L 

/ 

n(( 

ni> 

mg/L 

sample 

mg/L 

sample 

Sulfate 

45.000 

0  -  100  mg/L 

1 

/U( 

} 

m^/L 

DI  or^^g/L 

mg/L, 

I3^r  50mg/L 

Manganese 

52.13.1 

0  -  20.0  mg/L 

( 

i\i^ 

lll^ 

-<£>.X  mg/L 

sample 

mg/L 

sample 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

I 

1  U3. 

O.Ort  mg/L 

DI 

mg/L 

DI 

HACK  Titrations: 


Alkalinity 

Sample  Size  -  ^ 

digits 

Chloride 

Sample  Size  = 

yy' digits 

CHEMet 

Color  Tests: 

Ammonia 

0 

ppm 

CO2 

(  0  mL  A-1910  added  for  sulfide  interference) 

Bo 

ppm 

Technician: 


^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


l:\forms\liach2.xls 


6 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 
COLOR  /  ODOR: 


YES 


Direct  Meter  Measurements: 


Temp 

pH 

Conductivity 
Dissolved  Oxygen 
Redox  Potential 


°C/^F  (circle) 
SU 

pS/cm 

mg/L 

mV 


HACH  DR/700  Measurements: 


Analyte 

Ferrous 


Nitrite 

Nitrate 

Total  Iron 

Sulfate 

Manganese 

Sulfide 


Time 


Program  Range 

Dilution 

Reagent 

Mixed 

Time 

Measured 

Reading 

Blank*'''^ 

50.01.1  0-5.10  mg/L 

1 

0<^KL 

,  0  3  mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

50.08.1  0-0.350  mg/L 

1 

,00^  mg/L 

sample 

mg/L 

sample 

50.05.1  0-30.0  mg/L 

_ 1 

D^\  3- 7 

/  .  3  mg/L 

sample 

mg/L 

sample 

50.03.1  0-5.10  mg/L 

f 

0-0'^  mg/L 

sample 

mg/L 

sample 

45.000  0  -  100  mg/L 

A 

iOOD 

mg/L 

DI  oi(S^g/L 

/V('.3Vmg/L 

(0)or  50mg/L 

52.13.1  0-20.0  mg/L 

1 

C  V  1  mg/L 

sample 

mg/L 

sample 

61.12.1  0-0.600  mg/L 

( 

lOOi 

lOll 

'0-0\h  mg/L 

DI 

mg/L 

DI 

HACH  Titrations: 

Alkalinity  Sample  Size  =  ( OO  /A  I 


X3>Y  digits 


ChkrndH  Sftmole_Size  = 


digits 


CHEMet  Color  Tests: 

Ammonia 

CO2  (__I_mL  A- 1 9 1 0  added  for  sulfide  interference) 


Technician: 


0 

ppm 

ppm 

^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


l:\forms\hach2.xls 


ON-SITE  MEASUREMENTS 
HACK  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 


TT 


YES  /'N 

COLOR  /  ODOR;  C  L  <D  CC^ 

HACK  DR/700  Measurements: 


Direct  Meter  Measurements: 
Temp 

fou/  ioW  -  Du?iK/vnf  pH 

Conductivity 
Dissolved  Oxygen 
Redox  Potential 


(circle) 

SU 


pS/cm 

mg/L 

mV 


Time 


Analyte 

Program  Range 

Dilution 

Reagent 

Mixed 

Time 

Measured 

Reading 

Blank”^-*^ 

Ferrous 

50.01.1  0-5.10  mg/L 

_ ^ _ 

o^i>o 

.  0  X  mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

Nitrite 

50.08.1  0-0.350  mg/L 

{ 

O.COO  mg/L 

sample 

mg/L 

sample 

Nitrate 

50.05.1  0-30.0  mg/L 

_ i _ 

0^^'? 

/,  tf  mg/L 

sample 

mg/L 

sample 

Total  Iron 

50.03.1  0-5.10  mg/L 

f 

Q.  00  mg/L 

sample 

mg/L 

sample 

Sulfate 

45.000  0  -  100  mg/L 

9s 

{COO 

0 

0 

Z\.'hC  mg/L 

DI  or  filAg/L 

l~?.n(  mg/L 

(SR)r  50mg/L 

Manganese 

52.13.1  0-20.0  mg/L 

1 

(oc>h> 

£2,  /  mg/L 

sample 

mg/L 

sample 

Sulfide 

61.12.1  0-0.600  mg/L 

I 

1  OOJh 

to(^ 

'0.O>A  mg/L 

DI 

mg/L 

DI 

HACH  Titrations: 

'.L 

.0  1 

- — H 

Alkalinity 

Sample  Size  = 

^b'X  digits 

— 

CHEMet  Color  Tests: 

1 

"digits 

Ammonia 

0  ppm 

CO2 

(  L/  mL  A-19I0  added  for  sulfide  interference) 

ppm 

Technician: 


^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


l:\forms\hach2.xls 


3 


ON-SITE  MEASUREMENTS 
HACK  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 


COLO 

YES 


Direct  Meter  Measurements: 

Temp _ "C/’F  (circle) 

pH _ SU 

Conductivity _ pS/cm 

Dissolved  Oxygen  _ _ mg/L 

Redox  Potential  mV 


COLOR  /  ODOR:  P  U 
HACH  DR/700  Measurements: 

Time 

Reagent  Time 

Analyte  Program _ Range  Dilution  Mixed  Measured  Reading  Blank*^'*^ 

Ferrous  50.01.1  0-5.10  mg/L  I  |  |/<  1*^  |  \0.O0  mg/L|  sampIT" 


50.01.1  0-5.10  mg/L  |  ,<1*7 

50.08.1  0-0.350  mg/L  ,  (Cls 

50.05.1  0-30.0  mg/L  ^  i9'^Q  ~(57fe 


_ mg/L  sample 

_ _ ; _ mg/L  sample 

Hitrite  50.08.1  0  -  0.350  mg/L  f _  n.QOo  nig/L  sample 

_ i  k  mg/L  sample 

Nitrate  50.05.1  0  -  30.0  mg/L  _ V _ l^'^O  (57fe  nig/L  sample 

_ mg/L  sample 

Total  Iron  50.03.1  0-5.10  mg/L  { _ 1 5^^  1^3  6  0-0~>  mg/L  sample 

_ mg/L  sample 


Sulfate 


45.000  0  -  100  mg/L  JL 


Manganese  52.13.1  0-20.0  mg/L  I 


Sulfide 


61.12.1  0-0.600  mg/L _ 1 


(  ^  SX  I  6  OQ  I .  V  mg/L  ^ibr  50mg/L 

_ 5)  g~.ni  mg/L  PI  ong^g^ 

I  >3^  /*>  M  ^  C?,  *3?  mg/L  sample 

_ mg/L  sample 

(S$’‘C>  0~0d7Dmg/L  PI 

_ mg/L  DI 


HACH  Titrations:  i  /  i/  i 

Alkalinity  Sample  Size  =  10  Q  L  0 //  ^  ^  O 

Sample  Size  =  - - - - - - - 

CHEMet  Color  Tests: 

Ammonia 

CO2  (  O  mL  A-1910  added  for  sulfide  interference) 

Technician: 


7  digi^ 

- <iigits , 


(p 

ppm 

h  0 

ppm 

Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


I:\forms\hach2.xls 


/ 


SAMPLE  DATE 

_ I  Direct  Meter  Measurements: 

SAMPLE  r.D.  fZ^  -j 

filtered  (circle)  YFC  Conductivity  ' 

Dissolved  Oxygen  - - 

COLOR /ODOR:  ClSAAJ  /-/  ZIU 

occ^v 

HAGH  dr/700  Measurements: 


ON-SITE  measurements 
hack  and  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 

Dirert 


fci^  I  , 
YES 


_  ^C/°F  (circle) 

'su 

_  pS/cm 
mg/L 
ImV 


— — Program  Ranee 

^Oi.l  0-5.10mg/r 


Nitrite 

50.08.1 

0  -  0.350  mg/L 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

Total  Iron 

50.03.1 

0-5.10  mg/L 

I 

Sulfate 

45.000 

0  -  100  mg/L 

Manganese 

52.13.1 

0  -  20.0  mg/L 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

Time 

Reagent  Time 

~fon  ,  Measured  Reading 


\  1^(0 


Blank* 


T>fV 


.£Lb>  mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

me/L 

sample 

mg/L 

sample 

^  mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

mg/L 

samcle 

^  mg/L  DI  or(?'0>j{T/T 

C;./5  mg/Lj’Pl 

!)oi‘50mg/L 

mg/L  ~ 

sample 

mg/L 

sample 

OoS  mg/L 

DI 

HACH  Titrations: 

Alkalinlo,  Sample Si». 5-0  ^  I  ),  (/t/ 

Chloride  Sample  Size  = 

CHEMet  Color  Tests: 

Ammonia 

CO2  (_0_niL  A-1910  added  for  sulfide  interference) 

Technician: 


•  ppm 
ppm 


Sulfate  and  sulfide  blanks  contain  respective  reagents- 

■'f'Z:  Z  -  -'k-  -gen. 

a.  .ro„  and  manganese  blanks  ahcnid  be  diluted  aceordingly  if  samples  ate  diluied. 


l:\forms\hach2.xls 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


Direct  Meter  Measurements: 


SAMPLE  LD. 


FILTERED  (circle) 


i  06  W 


SAMPLE  DATE  jjb  Direct  Meter  Meas 

_ Temp 

SAMPLE  I.D.  I  (5>Ca/  t  06  C)6>P  ~1  pH 

Conductivity 

FILTERED  (circle)  YES  Dissolved  Oxygen 

Redox  Potential 

COLOR  /  ODOR:  C  [ (f  \Ofl  OcM 


°C/^F  (circle) 
SU 

pS/cm 

mg/L 

mV 


HACH  DR/700  Measurements: 


Time 

Reagent  Time 

Analyte  Program _ Range _ Dilution  Mixed  Measured  Reading  Blank*^’^ 


Ferrous 


Nitrite 


Nitrate 


Sulfate 


Sulfide 


50.01.1  0-5.10mg/L  ,  f  0,^1  mgfL  sample 

_ mg/L  sample 

_ mg/L  sample 

50.08.1  0  -  0.350  mg/L  / _ /"Sc  Q  nig/L  sample 

_ mg/L  sample 

50.05.1  0-30.0  mg/L  ( _ /  ?06  )3/^  mg/L  sample 


50.08.1  0  -  0.350  mg/L _ / 


Total  Iron  50.03.1  0-  5.10  mg/L 


45.000  0-  100  mg/L  _ / 


Manganese  52.13.1  0-20.0  mg/L 


61.12.1  0-0.600  mg/L 


_ mg/L  sample 

l^fS^  0-7  7  nig/L  sample 

_ mg/L  sample 

mg/L  PI  or(§^g/L 

_ \  ,  mg/L  PI  or  5Qmg/L 

/  5/  I  3jO  Qv  nig/L  sample 

_ mg/L  sample 

.€>Cq  mg/L  PI 

_ mg/L _ DI 


HACH  Titrations:  .  > 

Alkalinity  Sample  Size  =  3^'^  ^  ^ 

Chloride  Sample  Size  - 

CHEMet  Color  Tests: 

Ammonia 

CO2  f  ^  mL  A- 19 10  added  for  sulfide  interference) 


Technician: 


^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


l:\forms\hach2.xls 


t  ^ 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 


lO  F 


YESy 


NO 


COLOR /ODOR:  dish'll 
HACH  DR/700  Measurements: 


Direct  Meter  Measurements: 
Temp 
PH~ 

Conductivity 
Dissolved  Oxygen 
Redox  Potential 


°C/°F  (circle) 
SU 

|iS/cm 

mg/L 

mV 


Time 

Reagent  Time 


Analyte 

Program 

Range 

Dilution 

Mixed 

Measured 

Reading 

Blank*'-'^ 

Ferrous 

50.01.1 

0  -  5.10  mg/L 

! 

D^a 

Q.  1  O  mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

1 

/oa( 

D.ooo  mg/L 

sample 

mg/L 

sample 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

_ 1 _ 

oufy 

loo)^ 

-'^■5’  mg/L 

sample 

mg/L 

sample 

Total  Iron 

50.03.1 

0  -  5.10  mg/L 

1 

fOO( 

(9.0^  mg/L 

sample 

mg/L 

sample 

Sulfate 

45.000 

0  -  100  mg/L 

1 

lOOCf 

LOt<^ 

mg/L 

DI  o<2^g/L 

mg/L 

DI  or  50mg/L 

Manganese 

52.13.1 

0  -  20.0  mg/L 

( 

\  Oc>-7 

mg/L 

sample 

mg/L 

sample 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

mg/L 

DI 

mg/L 

DI 

HACH  Titrations: 

Alkalinity  Sample  Size  =  lAl  ( 


L6//  o 


Chloride  Sample  Size  = 


CHEMet  Color  Tests: 
Ammonia  ^ 
CO,  r  D 


mL  A-1910  added  for  sulfide  interference) 
Technician:  ^  ^ 


digits 

digits 

ppm 

5o 

ppm 

^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 


^  Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


I:\forms\hach2.xls 


ON-SITE  MEASUREMENTS 
HACK  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 

.. 

Direct  Meter  Measurements: 

^  1 

Temp 

°C/’F  (circle) 

SAMPLE  I.D. 

-~C 

pH 

su 

Conductivity 

pS/cm 

FILTERED  (circle) 

/Y^ 

NO 

Dissolved  Oxygen 

mg/L 

V _ ^ 

_  _  Redox  Potential 

mV 

COLOR /ODOR:  D  fyi  f  kj  , 

HACH  DR/700  Measurements: 

Analyte  Program  Range 

Time 

Reagent 

Dilution  Mixed 

Time 

Measured 

Reading 

Blank'^-'^ 

Ferrous 

50.01.1 

0  -  5.10  mg/L 

\ 

/6(<r 

H .  7  S  mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

1 

16  1  ^ 

rng/L 

sample 

mg/L 

sample 

Nitrate 

50.05.1 

0  -  30.0- mg/L 

1 

16?-'^ 

mg/L 

sample 

mg/L 

sample 

Total  Iron 

50.03.1 

0  -  5.10  mg/L 

1 

l6X<i 

^.7  A  mg/L 

sample 

mg/L 

sample 

Sulfate 

45.000 

0  -  100  mg/L 

1 

(63r 

/6HO 

mg/L 

DI  ontSling/L 

mg/L 

^j^r  50mg/L 

Manganese 

52.13.1 

0  -  20.0  mg/L 

'SJ~ 

/Y^V 

0  mg/L 

sample 

mg/L| 

sample 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

1  ___ 

T^J7~ 

^  to  {  mg/L 

DI 

mg/L 

DI 

HACH  Titrations: 

Alkalinity  Sample  Size 

Chloride  Sample  Size  = 

CHEMet  Color  Tests: 

Ammonia 

CO2  i  ^  mL  A- 1 9 1 0  added  for  sulfide  interference) 


[YH  [7a  (  digits 

digits 


T 


ppm 


^  O  ppm 


Technician: 


^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


l:\forms\hach2.xls 


ON-SITE  MEASUREMENTS 
/  A./  //'S'  HACH  AND  CHEMets  ANALYSES 

A/W-  1  t  C  <  -COCUMBUS  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 


'Pw  - 


NO 


Keaox 

COLOR /ODOR:  //V 

OPOc/^ 

HACH  DR/TOO  Measurements: 


Direct  Meter  Measurements: 

Temp _ 

pH _ 

Conductivity _ 

Dissolved  Oxygen _ 

Redox  Potential 


®CrF  (circle) 
SU 

pS/cm 

mg/L 

mV 


Time 


Reagent  Time 


Analyte 

Program 

Range 

Dilution 

Mixed 

Measured 

Reading 

Blank*/'*^ 

Ferrous 

50.01.1 

0-5.10  mg/L 

U  mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

_ 1 _ 

ii  so- 

mg/L 

sample 

1  mg/L 

sample 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

i 

1  i<rl 

1 ,  "7  ^  mg/L 

sample 

1 

i  B'06 

■'C/'.  "Amg/L 

sample 

Total  Iron 

50.03.1 

0-5.10  mg/L 

‘7" 

/  7s  > 

nV<i 

mg/L 

sample 

mg/L 

sample  ^ 
DLcrcS^^g^ 

Sulfate 

45.000 

0  - 100  mg/L 

/ 

TWT 

!  S' H 

^.nO  mg/L 

45.02.1 

0  -  20.0  mg/L 

!  U  -  X  t-mg/L 

dLor50mg^ 

Chlonde 

— — 

• 

A//^  mg/L 

DI 

mg/L 

DI 

Manganese 

52.13.1 

0  -  20.0  mg/L 

1 

U '  0  mg/L 

sample 

mg/L 

sample 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

T^TT~ 

TFTir 

DI 

mg/L 

DI 

HACH  Titrations: 

Alkalinity  Sample  Size  = 

Titrate  with  ^  ^  N  H2SO4 


:=  a<9 


Digit  Multiplier  = 


I  C  digits 


CHEMet  Color  Tests: 

Ammonia 

CO2  (  mL  A- 19 10  added  for  sulfide 

Technician: 


interference) 


ppm 


ppm 


Sulfate,  sulfide,  and  chloride  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


H  0  YtO  ^  A  ^Oii<  c61l  i'-' S  -^3  y 

'^(huy\  kPo” 


r  1 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMets  ANALYSES 
COLUMBUS  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 
rni  np  /nnop-  v  , 


\J-  I 


HACH  DR/700  Measurements: 


\(V9aocA^. 


Direct  Meter  Measurements: 

Temp _ 

pH _ 

Conductivity _ 

Dissolved  Oxygen _ 

Redox  Potential _ 


Analyte  Program  Range 


Ferrous  50.01.1  0-5.10mg/L 


Nitrite  50.08.1  0- 0.350  mg/L 

Nitrate  50.05.1  0-30.0  mg/L 

Total  Iron  50.03.1  0-5.10  mg/L 


Sulfate  45.000  0-100  mg/L 

Chloride  45.02.1  0  -  20.0  mg/L 

Manganese  52. 1 3. 1  0  -  20.0  mg/L 

Sulfide  61.12.1  0  -  0.600  mg/L' 


Dilution 


^7 


HACH  Titrations:  .  ^ 

Alkalinity  Sample  Size  =  k.Cy 

Titrate  with  NH2SO4 


Time 

Reagent  Time 
Mixed  Measured  Readin 


16/3  I  16/V  I/.SI  m 


iOir 

IgXT 

/TT^ 


mg 

Y  mg 
_ mg 

■  ^  I  m 

_ mg 

h  mg 
•  mg 


Digit  Multiplier  = 


*C/T  (circle) 
SU 

pS/cm 

mg/L 

mV 


Blank*'-^' 


sample 
sample 
sample 
sample 
sample 
sample 
sample 
sample 
sample 
DI  ordDirlg/ 
DI  or  SOmc/ 


Af  ^  mg/L 

DI 

mg/L 

DI 

~0  .  (  mg/L 

sample 

.  mg/L 

sample 

O'  ^  tng/L 

DI 

mg/L 

DI 

CHEMet  Color  Tests: 

Ammonia 

CO2  (  A- 1 9 1 0  added  for  sulfide  interference) 


Technician 


:  '56. 


^  f 

_ppm 

& 

ppm 

^  Sulfate,  sulfide,  and  chloride  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  ^e  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


ON-SITE  MEASUREMENTS 
HACK  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 


YES 


COLOR /ODOR:  C  Lt3  AvL  I 
HACH  DR/700  Measurements: 


Direct  Meter  Measurements: 
Temp 
pH~ 

Conductivity 
Dissolved  Oxygen 
Redox  Potential 


°C/^F  (circle) 
SU 

pS/cm 

mg/L 

mV 


Time 


Analyte 

Program 

Range 

Dilution 

Reagent 

Mixed 

Time 

Measured 

Reading 

Ferrous 

50.01.1 

0-5.10  mg/L 

¥ . . 

/  AoS' 

/Al( 

1^.  mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

Nitrite 

50.08.1 

0  -  0,350  mg/L 

/ 

.Cl  X  rng/L 

sample 

mg/L 

sample 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

/ 

i:l?.  I 

/XJ-if 

0-G  mg/L 

sample 

mg/L 

sample 

Total  Iron 

50.03.1 

0  -  5.10  mg/L 

1  XX 

A. 5^  mg/L 

sample 

_ 'd _ 

1  1 

H'.5>  mg/L 

sample 

Sulfate 

45.000 

0  -  100  mg/L 

jX'll 

— 1.7iy  mg/L 

DI  oi^^g/L 

XS>^  mg/L 

'^hr  50mg/L 

Manganese 

52.13.1 

0  -  20.0  mg/L 

_ 1 

IX>7 

X  V  ^  mg/L 

sample 

mg/L 

sample 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

1 

\X>C> 

1  As 

y  0  3  >  mg/L 

DI 

mg/L 

DI 

HACH  Titrations:  . 

Alkalinity  Sample  Size  =  lOO^M.  ^  L  6  O 

Chloride  Sample  Size  = 


CHEMet  Color  Tests: 

Ammonia 

CO2  (  P  mL  A- 19 10  added  for  sulfide  interference) 


Technician: 


Q  0'>  digits 
digits 


ppm 

/  H  o  ppm 


^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

^  Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


I:\forms\hach2.xls 


ON-SITE  MEASUREMENTS 
HACK  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 
COLOR  /  ODOR; 


I  ol  7  c 


I  P->- 

YES 

C>PO^ 


HACH  DR/700  Measurements: 


Direct  Meter  Measurements: 


Temp 

pH 

Conductivity 
Dissolved  Oxygen 
Redox  Potential 


°C/^F  (circle) 
SU 

pS/cm 

mg/L 

mV 


Time 


Analyte 

Program 

Range 

Dilution 

Reagent 

Mixed 

Time 

Measured 

Reading 

Blank'^''^ 

Ferrous 

50.01.1 

0  -  5.10  mg/L 

( 

1504 

1.79  mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

C 

KlC? 

tC<KO 

O.coh  mg/L 

sample 

mg/L 

sample 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

/ 

/  91^ 

0.  ^  mg/L 

sample 

mg/L 

sample 

Total  Iron 

50.03.1 

0  -  5.10  mg/L 

1 

/Cl  ^ 

ISXK 

/.  mg/L 

sample 

mg/L 

sample 

Sulfate 

45.000 

0  -  100  mg/L 

1 

tf'3'X 

'XX3  7-  mg/L 

DI  or(^Jhig/L 

mg/L 

tJ^or  50mg/L 

Manganese 

52.13.1 

0  -  20.0  mg/L 

1 

is-bo 

O-X  mg/L 

sample 

mg/L 

sample 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

1 

1  sr3r 

(5^^ 

0. 1  03  mg/L 

DI 

mg/L 

DI 

HACH  Titrations: 
Alkalinity  Sample  Size  = 


digits 


Chloride  Sample  Size  = 


digits 


CHEMet  Color  Tests: 

Ammonia 

CO2  (  CD  mL  A- 1 9 1 0  added  for  sulfide  interference) 


Technician: 


0 

ppm 

//■o 

ppm 

^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


I:\forms\hach2.xls 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 


)  Vu  Direct  Meter  Measurements: 

Temp 

pH 

Conductivity 

YES  NO  Dissolved  Oxygen 

Redox  Potential 


COLOR /ODOR:  /  I  fY  ^  (Z^c 

HACH  DR/700  Measurements: 


Time 

Reagent  Time 


Analyte 

Program 

Range 

Ferrous 

50.01.1 

0  -  5.10  mg/L 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

Total  Iron 

50.03.1 

0  -  5.10  mg/L 

Sulfate 

45.000 

0  -  100  mg/L 

Manganese 

52.13.1 

0  -  20.0  mg/L 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

Blank’^’*^ 


°C/°F  (circle) 
SU 

|iS/cm 

mg/L 

mV 


^ — 

\b  k 

(kFi 

3  6  A  ing/L 

sample 

mg/L 

sample 

mg/L 

sample 

/ 

U. 

0.00^  mg/L 

sample 

mg/L 

sample 

< 

1  7  DC> 

l7o^ 

mg/L 

sample 

mg/L 

sample 

10 

~7TU'i 

l~?o9' 

■3  74'  mg/L 

sample 

mg/L 

sample 

10 

1  7(0 

,7/^ 

4^.6^  mg/L 

^oriS^g/L 

d,o 

X4-7>  mg/L 

(^or  50mg/L 

1 

q-,  1  mg/L 

sample 

mg/L 

sample 

U-=?^ 

i^xy 

/73>3> 

0.07^  mg/L 

D1 

mg/L 

DI 

HACH  Titrations: 

Alkalinity  Sample  Size  =  lOO  ^  ( 


'././/  bM-io 


6Hy  digits 


Chloride  Sample  Size  = 


digits 


CHEMet  Color  Tests: 

Ammonia 

CO2  (  _0  mL  A-1910  added  for  sulfide  interference) 


Technician: 


ppm 

ppm 


Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


I:\forms\hach2.xls 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMets  ANALYSES 
COLUMBUS  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 
COLOR /ODOR: 


t 


NO 


Direct  Meter  Measurements: 

Temp _ 

pH _ 

Conductivity _ 

Dissolved  Oxygen _ 

Redox  Potential 


HACH  DR/700  Measurements:  '  '  ^ 


Time 

Reagent 


Time 


”C/°F  (circle) 
SU 

pS/cm 

mg/L 

mV 


Analyte 

Program 

Range 

Dilution 

Mixed 

Measured 

Reading 

Blank*^'*^ 

Ferrous 

50.01.1 

0-5.10  mg/L 

1 

7. 6)  mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

Nitrite 

50.08.1 

0-0.350  mg/L 

1 

, 0  6  X  mg/L 

sample 

mg/L 

sample 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

( 

O^iTO 

D  ■  '  7-  mg/L 

sample 

mg/L 

sample 

Total  Iron 

50.03.1 

0  -  5.10  mg/L 

i 

m>^t 

.  3  0  mg/L 

sample 

mg/L 

sample 

Sulfate 

45.000 

0  - 100  mg/L 

1 

C^io  ^ 

0  mg/L 

DI^^g/L 

mg/L, 

or  50mg/L 

Chloride 

45.02.1 

0  -  20.0  mg/L 

_ _ 

— 

- — ^ 

mg/L 

DI 

mg/L 

DI 

Manganese 

52.13.1 

0  -  20.0  mg/L 

I . 

-0  .OmgTL 

sample 

mg/L 

sample 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

i  .. 

D^iOy 

0^1  lo 

0  C/I  mg/L 

DI 

_ 

DI 

HACH  Titrations:  _ 

Alkalinity  Sample  Size  =  Digit  Multiplier  =  ^ 

Titrate  with  Q  N  H2SO4 


CHEMet  Color  Tests: 
Ammonia 


CO2 


p  mL  A- 19 10  added  for  sulfide  interference) 


Technician: 


digits 

0 

ppm 

-JEEHL 

Sulfate,  sulfide,  and  chloride  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


ON-SITE  MEASUREMENTS 
HACK  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 


(o/Wy/ 


NO 


COLOR /ODOR:  Cl  f  ^ 

HACH  DR/700  Measurements:  — 


Direct  Meter  Measurements: 
Temp 
PH~~ 
Conductivity 
Dissolved  Oxygen 
Redox  Potential 


rC/"F  (circle) 
SU 

pS/cm 

mg/L 

mV 


Time 

Reagent 


Time 


Analyte  Program  Range 


S' 

un 

—  "O 

mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

/ 

/336 

-0.49<r>^ijng/L 

sample 

mg/L 

sample 

/ 

c>(  mg/L 

sample 

mg/L 

sample 

> 

f  3v-7 

mg/L 

sample 

sample 

( 

nsi 

mg/L 

DI  oif5^g/L 

H  yy-  mg/L 

(Q>or  50mg/L 

( 

IkScp 

IX^\ 

0~A>  mg/L 

sample 

mg/L 

sample 

1 

No/ 

-0.0^  mg/L 

DI 

mg/L 

DI 

Ferrous 

50.01.1 

0  -  5.10  mg/L 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

Total  Iron 

50.03.1 

0  -  5.10  mg/L 

Sulfate 

45.000 

0  -  100  mg/L 

Manganese 

52.13.1 

0  -  20.0  mg/L 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

HACH  Titrations: 

Alkalinity  Sample  Size  =  3^0  ^ 

Chloride 

Sample  Size  = 

CHEMet  Color  Tests: 

Ammonia 

CO2  (  /OmL  A- 1 9 1 0  added  for 

digits 


7^ 


digits 


ppm 


/  6  Q  ppm 


Technician: 


^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


l:\forms\hach2.xls 


ON-SITE  MEASUREMENTS 
HACK  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 
COLOR  /  ODOR: 


YES  NO 


Direct  Meter  Measurements: 


Temp 

pH 

Conductivity 
Dissolved  Oxygen 
Redox  Potential 


"C/^F  (circle) 
SU 

[iS/cm 

mg/L 

mV 


HACH  DR/700  Measurements: 

Time 


Analyte 

Program 

Range 

Dilution 

Reagent 

Mixed 

Time 

Measured 

Reading 

Blank*^'^ 

Ferrous 

50.01.1 

0  -  5.10  mg/L 

1 1» 

0-o<^  mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

i\>i 

mg/L 

sample 

mg/L 

sample 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

i\XH 

11^^ 

O.  3»  mg/L 

sample 

mg/L 

sample 

Total  Iron 

50.03.1 

0  -  5.10  mg/L 

/(x$ 

mg/L 

sample 

mg/L 

sample 

Sulfate  . 

45.000 

0  -  100  mg/L 

ilHi 

0.0 1  mg/L 

50mg/L 

mg/L 

DI  or  50mg/L 

Manganese 

52.13.1 

0  -20.0  mg/L 

lIHG 

.0  mg/L 

sample 

mg/Ll 

sample 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

itxr 

1 

-CXCO^  mg/L! 

DI 

mg/L 

DI 

HACH  Titrations: 


Alkalinity 

1  ^  •  -1  - 

Sample  Size  =  | 

- - — - ! 

/1/^A 

digits 

— — - - -  | 

CHEMet  Color  Tests: 

1 _ 

UlgllS 

Ammonia 

A/a 

ppm 

CO2 

(  mL  A-1910  added  for  sulfide  interference) 

A/A 

ppm 

Technician: 

^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


forms\hach2.xls 


ON-SITE  MEASUREMENTS 
HACK  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 
COLOR /ODOR: 


/HS  cv 


YES 


NO 


Direct  Meter  Measurements: 
Temp 
pH 

Conductivity _ 

Dissolved  Oxygen 
Redox  Potential 


"C/"F  (circle) 
SU 

fiS/cm 

mg/L 

mV 


HACK  DR/TOO  Measurements: 


Time 

Reagent 


Time 


Analyte  Program 

Range 

Dilution 

Mixed 

Measured 

Reading 

Blank*'-'^ 

Ferrous  50.01.1 

0  -  5.10  mg/L 

/V  A-  mg/L 

sample 

mg/L 

sample 

/lA  mg/L 

sample 

Nitrite  50.08.1 

0  -  0.350  mg/L 

/VA-  mg/L 

sample 

mg/L 

sample 

w*  Nitrate  x  50.05.1 

0  -  30.0  mg/L 

1/0$' 

"9  Y  mg/L 

sample 

mg/L 

sample 

Total  Iron  50.03.1 

(§-o^/p 

0  -  5.10  mg/L 

- 

l\ 

1.  ■?  (  mg/L 

sample 

mg/L 

sample 

Sulfate  45.000 

''^flanganese  52.13.1 

0  -  100  mg/L 

- 

X7.  mg/L 

DI  or(S^g/L 

mg/L 

50mg/L 

0  -  20.0  mg/L 

, — 

io<i  y 

[OH^t 

2 .0  mg/L 

sample 

mg/L 

sample 

Sulfide  61.12.1 

0  -  0.600  mg/L 

/V  A-  mg/L 

DI 

mg/L 

DI 

HACK  Titrations: 
Alkalinity  Sample  Size  = 

Chloride  Sample  Size  = 


CHEMet  Color  Tests: 

Ammonia 

CO2  ( _ mL  A-1910  added  for  sulfide  interference) 


Technician: 


u 


/V /V  digits 


^ digits 


A  4" 

ppm 

/vA 

ppm 

i 


^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


I:\forms\hach2.xls 


r\ 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMets  ANALYSES 
LANGLEY  AIR  FORCE  BASE,  VA 


oJ^ 


SAMPLE  DATE  _ 

SAMPLE  LD.  I 

FILTERED  (circle)  Y 

COLOR  /  ODOR: 

HACH  DR/700  Measurements: 


Analyte  Program  Range  Dilution 
Ferrous  50.01.1  0-5.10mg/L 


Nitrite 


50.08.1  0  - 0.350  mg/L 


Nitrate.  50.05.1  0-30.0  mg/L 

Total  Iron  50.03.1  0-5.10  mg/L 

Sulfate  45.000  0-  100  mg/L 

Manganese  -^^52.13.1  0  -  20.0  mg/L 

Sulfide  61.12.1  0-0.600  mg/L 


Direct  Meter  Measurements: 

Tempi  IXrr  (circle) 

pH _ SU 

Conductivity _ pS/cm 

Dissolved  Oxygen  mg/L 

Redox  Potential  mV 


Time 

Reagent  Time 

Mixed  Measured  Reading  Blank*^’**^ 

_ mg/L  sample 

_ mg/L  sample 

_ mg/L  sample 

. _ At  mg/L  sample 

_ mg/L  sample 

\\0^  "7.3  sample 

_ mg/L  sample 

1 1  t  /IA(  |>>^  mg/L  sample 

_ mg/L  sample 

i\l<  mg/L  PI  or(SPng/L 

_ mg/L  ^JLbr  5Qmg/L 

mg/L  sample 

_ mg/L  sample 

_ /y/)r  mg/L  Dl" 

mg/L  DI 


HACH  Titrations: 

Alkalinity  Sample  Size  = 

Chloride  Sample  Size  = 

CHEMet  Color  Tests: 

Ammonia 

CO2  ( _ mL  A- 19 10  added  for  sulfide  interference) 


Af l&ir 

A/ At  digits 


/Va- 

ppm 

/V  4 

ppm 

Technician: 


^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


l:\forms\hach2.xls 


HACK  ANALYSIS  RECORDS 


OCT. -NOV.  1997 


ON-SITE  MEASUREMENTS 
EACH  AND  CHEMetrics  ANALYSES 
Site  SS-04,  Langley  AFB,  1-year  update 


SAMPLE  DATE 

ivn  % 

TIME  SAMPLED 

""i  Y 

TIME  ANALYSIS  START 

SAMPLE  ID. 

TIME  ANALYSIS  END 

FILTERED  (circle) 

COLOR /ODOR: 

EACH  DR/700  Measurements: 


NO 


OCO^I  ^ 


--Vt3‘ 


Analyte  Program _ Range  Dilution  Reading  Concentration 


^  In 


Blank' 


y.b/ 


Ferrous 

50.01.1 

0-5.10  mg/L 

Total  Iron 

50.03.1 

0-5.10  mg/L 

Nitrate 

50.05.1 

0  -  30,0  mg/L 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

Manganese 

52.13.1 

0  -  20.0  mg/L 

Sulfate 

45.000 

0  - 100  mg/L 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

BACE  Titrations:  a'—x 

ALkalinity  Sample  Size  = 

4^ 


mg/L 


mg/L 


n.{{ 


"tg/L 


mg/L 


mg/L 


mg/L 


mg/L 


t9.<^ 


mg/L 


iJ' 


1^ 


mg/L 


mg/L 


jng^ 


mg/L 


mg/L 


mg/L 


sample 

sample  | 

sample 

sample  ! 

sample 

sample 

sample 

sample 

sample 

sample 

DI  or  50mg/L 
DI  or  50mg/L 
DI 
DI 


/  ^ 

Titrate  with  *  ^ _ N  R2SO4 


Phenolphthalein  Alkalinity 
BGR 


digits 


, _ digits 

total  digits 


Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  =  I  g7<7 


CHEMetrics  Color  Tests: 

Ammonia 

CO2  (  mL  A-1910  added  for  sulfide  interference) 

Technician: 


_2£rn 


ppm 


Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

^  Ferrous,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


/ 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 
COLOR /ODOR: 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMetrics  ANALYSES 
Site  SS-04,  Langley  ATB,  l-year  update 


D 


TIME  SAMPLED 
TIME  ANALYSIS  START 
TIME  ANALYSIS  END 


YES 


(Jp 


HACH  DR/700  Measurements: 


Analyte 

Program 

Range 

Ferrous 

50.01.1 

0-5.10  mg/L 

Total  Iron 

50.03.1 

0  -  5.10  mg/L 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

Manganese 

52.13.1 

0  -  20.0  mg/L 

Sulfate 

45.000 

0  -  100  mg/L 

SulJfide 

61.12.1 

0  -  0.600  mg/L 

HACH  Titrations: 

Alkalinity  Sample  Size  = 

Concentration 


\ — 

mg/L 

mg/L 

'X  /“I 

mg/L 

mg/L 

L 

mg/L 

mg/L 

mg/L 

L 

.  .  mg/L 

1 

0,1 

mg/L 

mg/L 

( 

11. yr 

mg/L 

( 

,  >,.>7 

mg/L 

1 

mg/L 

_ _ 

Blank^-*^ 


Phenolphthalein  Alkalinity 
BGR 


Titrate  with 


sample 
sample 
sample 
sample 
sample 
sample 
sample 
sample 
sample 
san^e 

DI  or^^g/Ll 
50mg/L[ 
DI 
DI 


NH2SO4 


digits 


digits 


total  digits 


Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  = 


35X 


CHEMetrics  Color  Tests: 

Ammonia 

CO2  (  mL  A-19 10  added  for  sulfide  interference) 


Technician: 


ppm 

-•U 

ppm 

y/O 


a/ 

b/ 


Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 


Ferrous,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  dilut 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 
COLOR /ODOR: 


ON-SITE  MEASUREMENTS 
EACH  AND  CHEMetrics  ANALYSES 
Site  SS-04,  Langley  AFB,  1-year  update 


\  n(  v/ ^  time  SAMPLED 

/37  0 

i  TIME  ANALYSIS  START 

(  ^-7-  TIME  ANALYSIS  END 

NO 


HACK  DR/700  Measurements: 


Analyte 

Program 

Range 

Dilution 

Reading 

Concentration 

Blank*'-'^ 

Ferrous 

50.01.1 

0  -  5.10  mg/L 

0 

_  mg/L 

sample 

mg/L 

sample 

Total  Iron 

50.03.1 

0  -  5.10  mg/L 

mg/L 

sample 

mg/L 

sample 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

'“O.  ( 

mg/L 

sample 

mg/L 

sample 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

mg/L 

sample 

--  mg/L 

sample 

Manganese 

52.13.1 

0  -  20.0  mg/L 

0 

mg/L 

sample 

mg/L 

sample 

Sulfate 

45.000 

0  - 100  mg/L 

mg/L 

DI  or  50mg/L 

mgT. 

DI  or(?5]hig/L 

Sulfide 

61.12.1 

0  -  0.600  mgL 

(O^oH 

mg/L 

DI 

mg/L 

DI 

HACH  Titrations: 

Alkalinity  Sample  Size  =  [OcS> 

Titrate  with 

NH2SO4 

Phenolphthalein  Alkalinity 
BGR 


digits 


digits 


^  ^  total  digits 


Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  =  nm. 


CHEMetrics  Color  Tests: 

Ammonia 

CO2  (  mL  A-1910  added  for  sulfide  interference) 


/C>  ppm 


Technician: 


-5^ 


Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

^  Ferrous,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


ON-SITE  MEASUREMENTS 
HACK  AND  CHEMetrics  ANALYSES 
Site  SS-04,  Langley  AFB,  1-year  update 


SAMPLE  DATE 

TIME  SAMPLED 

TIME  ANALYSIS  START 

0 

SAMPLE  I.D. 

TIME  ANALYSIS  END 

^  oS 

FILTERED  (circle) 

NO 

COLOR /ODOR: 

EACH  DR/700  Measurements: 


Analyte 

Program 

Range 

Dilution 

Reading. 

Concentration 

Blank^’*^ 

Ferrous 

50.01.1 

0-5.10  mg/L 

mg/L 

sample 

mg/L 

sample 

Total  Iron 

50.03.1 

0-5.10  mg/L 

mg/L 

sample 

mg/L 

sample 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

) 

mg/L 

sample 

mg/L 

sample 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

f 

0309^1 

mg/L 

sample 

mg/L 

sample 

Manganese 

52,13.1 

0  -  20.0  mg/L 

( 

( 

mg/L 

sample  A 

mg/L 

sample  ^ 

Sulfate 

45.000 

0  -  100  mg/L 

. ^ 

HXSO 

mg/L 

DI  or  50mg/L 

mg/L 

DI  or  50mg/L 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

1 

OC3  0 

mg/L 

DI 

_ ^S/k 

DI 

HACH  Titrations:  .  , 

Alkalinity  Sample  Size  =  I  0  Titrate  with  NH2SO4 

Phenolphthalein  Alkalinity 
BGR 


- 

digits 

Vo  ( 

digits 

Cfo' 

total  digits 

Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  = 


( 


CHEMetrics  Color  Tests: 

Ammonia 

CO2  (  niL  A-19 10  added  for  sulfide  interference) 


( 

ppm 

ppm 

Technician: 


a/ 


h/ 


Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 


Ferrous,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  dilute 


ON-SITE  MEASUREMENTS 
EACH  AND  CHEMetrics  ANALYSES 
Site  SS-04,  Langley  AFB,  1-year  update 


SAMPLE  DATE 
SAMPLE  I.D. 

FILTERED  (circle) 

COLOR /ODOR: 

EACH  DR/700  Measurements: 


TIME  SAMPLED 
TIME  ANALYSIS  START 
TIME  ANALYSIS  END 


^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Feaous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


I  ^ 


ON-SITE  MEASUREMENTS 
EACH  AND  CHEMetrics  ANALYSES 
Site  SS-04,  Langley  AFB,  1-year  update 


SAMPLE  DATE 
SAMPLE  I.D. 

FILTERED  (circle) 

COLOR /ODOR:  C 

EACH  DR/700  Measurements: 


TIME  SAMPLED 
TIME  ANALYSIS  START 
TIME  ANALYSIS  END 


NO 


XTTTOr 


4- 


Analyte 

Program 

Range 

Ferrous 

50.01.1 

0  -  5.10  mg/L 

Total  Iron 

50.03.1 

0-5.10  mg/L 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

Manganese 

52.13.1 

0  -  20.0  mg/L 

Sulfate 

45.000 

0  -  100  mg/L 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

EACH  Titrations:  ^ 

Alkalinity  Sample  Size  =  ^ 

_ 

u-oz  nig/L 

mg/L 

L.  mg/L 

mg/L 

_ 1 _ 

Co-'X 

mg/L 

mg/L 

_ i__J 

mg/L 

mg/L 

_ i__ 

Or( 

mg/L 

mg/L 

_ / 

mg/L 

mg/L 

_ L _ 

mg/L 

_ 

sample 
sample 
sample 
sample 
sample 
sample 
sample 
sample 
sample 
^sample 
50mg/L! 
DI  or  50mg/L| 
DI 
DI 


Phenolphthalein  Alkalinity 
BGR 


/  Id 

Titrate  with  "  N  H2SO4 


digits 


_ digits 

total  digi^ 


Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  = 


CHEMetrics  Color  Tests: 

Ammonia 

CO2  (  mL  A-1910  added  for  sulfide  interference) 

Technician: 


( 


ppm 


Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


ON-SITE  MEASUREMENTS 
EACH  AND  CHEMetrics  ANALYSES 
Site  SS-04,  Langley  AFB,  1-year  update 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 
COLOR /ODOR: 


:  lofm  7-  — " 

TIME  SAMPLED 

TIME  ANALYSIS  START 

/jroo 

u/^  P  ~ 

TIME  ANALYSIS  END 

NO 


HACH  DR/700  Measurements: 


Analyte  Program  Range  Dilution  Reading 


Concentration 


Blank*^-^ 


Ferrous 

50.01.1  0-5.10  mg/L 

1 

mg/L 

sample 

mg/L 

sample 

Total  Iron 

50.03.1  0  -  5.10  mg/L 

f9,i 

mg/L 

sample 

mg/L 

sample 

Nitrate 

50.05.1  0-30.0  mg/L 

fO.  y 

mg/L 

sample 

mg/L 

sample 

Nitrite 

50.08.1  0  -0.350  mg/L 

mg/L 

sample 

mg/L 

sample 

Manganese 

52.13.1  0-20.0  mg/L 

0.  ^ 

mg/L 

sample 

mg/L 

san^gle 

Sulfate 

45.000  0  -  100  mg/L 

~75o7Ef 

mg/L 

DI  oi^^jhg/L 

mg/L 

DI  or  50mg/L 

Sulfide 

61.12.1  0-0.600  mg/L 

0.O)^n 

mg/L 

DI 

mg/L 

DI 

HACH  Titrations: 

Alkalinity  Sample  Size  = 

Titrate  with 

NH2SO4 

Phenolphthalein  Alkalinity 

digits 

BGR 

digits 

../iq--- 

total  digits 

Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  • 


CHEMetrics  Color  Tests: 

Ammonia 

CO2  (  mL  A-1910  added  for  sulfide  interference) 

Technician: 


fO .  ^  ppm 


<C  ID 1^^^^  ppm 


Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMetrics  ANALYSES 
Site  SS-04,  Langley  ATB,  1-year  update 


7 


SAMPLE  DATE 
SAMPLE  LD. 
FILTERED  (circle) 
COLOR /ODOR: 


ON-SITE  MEASUREMENTS 
EACH  AND  CHEMetrics  ANALYSES 
Site  SS-04,  Langley  AEB,  l-year  update 


-f- 


TIME  SAMPLED 
TIME  ANALYSIS  START 
TIME  ANALYSIS  END 


NO 


Ct(JkK.  01)0^ 

ELACH  DR/700  Measurements: 


■Wr? 


Analyte 

Program 

Range 

Dilution 

Reading 

Concentration 

Blank*'-*^ 

Ferrous 

50.01.1 

0-5,10  mg/L 

n 

mg/L 

sample 

mg/L 

sample 

Total  Iron 

50.03.1 

0-5.10  mg/L 

mg/L 

sample 

mg/L 

sample 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

O'  1  _ 

mg/L 

sample 

mg/L 

sample 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

.  mg/L 

sample 

mg/L 

sample 

Manganese 

52.13.1 

0  -  20.0  mg/L 

~~OTZ? 

mg/L 

sample 

mg/L 

sample 

Sulfate 

45.000 

0  - 100  mg/L 

1. 10  __ 

mg/L 

DI  or  50mg/L 

-  - . /— 

mg/L 

DI  or  50mg/L 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

mg/L 

DI 

mg/L 

DI 

HACH  Titrations: 

Alkalinity  Sample  Size  = 

Titrate  with 

NH2SO4 

Phenolphthalein  Alkalinity 
BGR 


digits 


digits 


total  digits 


Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  = 


CHEMetrics  Color  Tests: 

Ammonia 

CO2  (  mL  A- 19 10  added  for  sulfide  interference) 

Technician: 


/y  <  ppm' 

AgSP-  ppm 


C? 


^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


ON-SITE  MEASUREMENTS 
EACH  AND  CHEMetrics  ANALYSES 
Site  SS-04,  Langley  AJFB,  1-year  update 


SAMPLE  DATE 

_ foi  ^ 

TIME  SAMPLED 

t9'J>o 

‘  1 

TIME  ANALYSIS  START 

SAMPLE  I.D. 

__  Oaj-  M- 

TIME  ANALYSIS  END 

FILTERED  (circle) 

NO 

COLOR  /  ODOR; 

OtiPcA' 

HACH  DR/700  Measurements: 

Analyte  Program  Range 

Dilution 

Reading 

Concentration 

Ferrous 

50.01.1 

0-5.10  mg/L 

1 

mg/L 

sample 

mg/L 

sample 

Total  Iron 

50.03.1 

0-5.10  mg/L 

/ 

mg/L 

sample 

mg/L 

sample 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

1 

-o.n 

mg/L 

sample 

mg/L 

sample 

Nitrite 

50.08,1 

0  -  0.350  mg/L 

1 

mg/L 

sample 

mg/L 

sample  . 

Manganese 

52.13.1 

0  -  20.0  mg/L 

_ L— 

o.a 

mg/L 

sample 

mg/L 

sample  ^ 

Sulfate 

45.000 

0  -  100  mg/L 

\ 

mg/L 

DI  or  50mg/L 

1 

mg/L 

DI  or  50mg/L 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

_ 1 _ 

mg/L 

DI 

f 

mg/L 

DI 

BLVCH  Titrations: 

Alkalinity  Sample  Size  = 

Phenolphthalein  Alkalinity 
BGR 


Titrate  with _ N  H2SO4 

_ digits 

_ digits 

10  total  digits 


Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  = 


2^0 


CHEMetrics  Color  Tests: 

Ammonia 

CO2  (  mL  A-1910  added  for  sulfide  interference) 


Q.  6  ppm 


Technician:  _ 

^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  dilutei 


ON-SITE  MEASUREMENTS 
EACH  AND  CHEMetrics  ANALYSE^ 
Site  SS-04,  Langley  AFB,  1-year  update 


SAMPLE  DATE  \ _ ^ 

SAMPLE  I.D.  I  f 

FILTERED  (circle)  Y 

COLOR /ODOR: 

EACH  DR/700  Measurements: 


TIME  SAMPLED  )  /  <90 

TIME  ANALYSIS  START 
TIME  ANALYSIS  END  I 


Analvte  Program  Range  Dilution  Readine 


Concentration 


Ferrous  50.01.1  0-5.10mg/L 

Total  Iron  50.03.1  0-5.10mg/L 

Nitrate  50.05.1  0  -30.0  mg/L 

Nitrite  50.08. 1  0-0.350  mg/L  ^ 

Manganese  52. 13. 1  0  -  20.0  mg/L 

Sulfate  45.000  0  -  100  mg/L 

Sulfide  61.12.1  0-0.600  mg/L' 


BLACE  Titrations: 

Alkalinity  Sample  Size  = 

Phenolphthalein  Alkalinity 
BGR 


~D-^ 

0^1 
O-^  I 
O.oo^ 

Titrate  with 


NH2SO4 

digits 

digits 


_ total  digits 

Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  =  [ 

CHEMetrics  Color  Tests: 

Ammonia 

CO2  (  mL  A-1910  added  for  sulfide  interference) 

Technician:  /S 


Blank*'’’^ 

mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

mg/L 

sample 

mg(L 

sample 

mg/L 

sample 

mg(L 

sample 

mg^ 

DI  or  50mg/L 

mg(L 

DI  or  50mg/L 

mg/L 

DI 

mg/L 

DI 

^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

^  Ferrous,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


/I. 


ON-SITE  MEASUREMENTS 
EACH  AND  CHEMetrics  ANALYSES 
Site  SS-04,  Langley  AFB,  1-year  update 


SAMPLE  DATE 


SAMPLE  I.D. 


FILTERED  (circle) 


COLOR /ODOR; 


'Lay¬ 


time  SAMPLED  /  2> 

TIME  ANALYSIS  START  ( -==7  /  o 
TIME  ANALYSIS  END 


HACH  DR/700  Measurements: 


Analyte  Proffl-am _ Range  Dilution  Reading 

Ferrous  50.0L1  0  -  5.10  mg/L  |  / ,  A  ^ 


Concentration 


Total  Iron  50.03.1  0  -5.10  mg/L 

Nitrate  50.05.1  0  -30.0  mg/L 

Nitrite  50.08. 1  0  -  0.350  mg/L 

Manganese  52.13.1  0-20.0  mg/L 

Sulfate  45.000  0  -  100  mg/L 

Sulfide  61.12.1  0  -0.600  mg/L 


o.  I 


_  Blank^*^ 

mg/L  sample 
mg/L  sample 
mg/L  sample 
mg/L  sample 
mg/L  sample 
mg/L  sample 
mg/L  sample 
mg/L  sample 
mg/L  sample  | 
mg/L  sample 
mg/L  DI  o^^mg/L 
mg/L  DI  or  50mg/L 
mg/L  DI 


ELACH  Titrations:  . 

Alkalinity  Sample  Size  =  / 

Phenolphthalein  Alkalinity 
BGR 


Titrate  with 


I,  6 


NH2SQ4 

digits! 


_ digits 

» X-  total  digits 


Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  = 

CHEMetrics  Color  Tests: 

Ammonia 

CO2  (  mL  A-19 10  added  for  sulfide  interference) 

Technician:  7^^ 


Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted.. 


( o 


SAMPLE  DATE 
SAMPLE  I.D. 


ON-SITE  MEASUREMENTS 
EACH  AND  CHEMetrics  ANALYSES 
Site  SS-04,  Langley  AFB,  1-year  update 


TIME  SAMPLED 

TIME  ANALYSIS  START  I 

TIME  ANALYSIS  END  |  / 


FILTERED  (circle)  YES  NO 

COLOR /ODOR: 


HACH  DR/700  Measurements: 


Analyte 

Program 

Range 

Dilution 

Reading 

Concentration 

Ferrous 

50.01.1 

0  -  5.10  mg/L 

/  ^ - 

. 

Zo.  T.  mg/L 

sample 

mg/L 

sample 

Total  Iron 

50.03.1 

0  -  5.10  mg/L 

3  2-  mg/L 

sample 

mg/L 

sample 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

mg/L 

sample 

. . t . 

mg/L 

sample 

Nitrite 

50.08.1 

0  “  0.350  mg/L 

—  D-CdM 

mg/L 

sample 

___ _  mg/L 

sample 

Manganese 

52.13.1 

0  -  20.0  mg/L 

mg/L 

sample 

mg/L 

sample 

^  or  50mg/L 

Sulfate 

45.000 

0  -  100  mg/L 

( 

mg/L 

mg/L 

DI  or  50mg/L 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

. / 

mg/L 

DI 

1 

mg/L 

DI 

HACH  Titrations: 

Alkalinity  Sample  Size  = 

Phenolphthalein  Alkalinity 
BGR 


Titrate  with 


Lb 


NH2S04 


digits 


digits 


Q I  total  digits 


Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  =  [” 


CHEMetrics  Color  Tests: 

Ammonia 

CO2  (  mL  A-1910  added  for  sulfide  interference) 


Technician: 


_E£m 


ppm 


^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

^  Ferrous,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


ON-SITE  MEASUREMENTS 
HACK  AND  CHEMetrics  ANALYSES 
Site  SS-04,  Langley  AEB,  1-year  update 


foD 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 
COLOR /ODOR; 


=!- 


(9 


YES 


NO 


TIME  SAMPLED  \~TorS~ 

TIME  ANALYSIS  START! '  r  7  o 
TIME  ANALYSIS  END  j  ^  73C> 


BL\CH  DR/700  Measurements: 


Analyte 

Program 

Range 

Dilution 

Reading 

Concentration 

Blank^-'^ 

Ferrous 

50.01.1 

0  -  5.10  mg/L 

s 

0 

2  Z  .  5  mg/L 

sample 

mg/L 

sample 

Total  Iron 

50.03.1 

0-5.10  mg/L 

[O 

■^-33 

r  .  mg/L 

sample 

mg/L 

sample 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

_ ( 

'cD.  9' 

mg/L 

sample 

mg/L 

*  sample 

Nitrite 

50.08.1 

0  -0,350  mg/L 

1 

mg/L 

sample 

mg/L 

sample 

Manganese 

52.13.1 

0  -  20.0  mg/L 

i 

I.M 

mg/L 

sample  m 

mg/L 

sample  * 

Sulfate 

45.000 

0  -  100  mg/L 

1  ' 

2.  OS' 

m.g/L, 

Cpor  50mg/L 

mg/L 

15l  or  50mg/L 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

1 

OO^S 

mg/L 

DI 

_ 

DI 

BLACH  Titrations: 

Alkalinity  Sample  Size  =  -n 

Phenolphthalein  Alkalinity 
BGR 


Titrate  with 


NH2SO4 


digits 


digits 


total  digits 


Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  = 

CHEMetrics  Color  Tests: 

Ammonia 

CO2  (  mL  A-1910  added  for  sulfide  interference) 


_2£m 


?\.>0  ppm 


Technician: 


Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  dilute 


ON-SITE  MEASUREMENTS 
EACH  AND  CHEMetrics  ANALYSES 
Site  SS-04,  Langley  AFB,  1-year  update 


SAMPLE  DATE 
SAMPLE  LD. 
FILTERED  (circle) 
COLOR /ODOR: 


f 


NO 


CC^4K_  0^0^ 

BDVCH  DR/700  Measurements: 


TIME  SAMPLED 
TIME  ANALYSIS  START 
TIME  ANALYSIS  END 


M  /i> 


Analyte 

Program 

Range 

Dilution 

Reading 

Concentration 

Blank*'-‘^ 

Ferrous 

50.01.1 

0-5.10  mg/L 

5“ 

13.35  mg/L 

sample 

mg/L 

sample 

Total  Iron 

50.03.1 

0-5.10  mg/L 

i  5 . 35  mg/L 

sample 

mg/L 

sample 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

I 

mg/L 

sample 

mg/L 

•  sample 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

f 

mg/L 

sample 

mg/L 

sample 

Manganese 

52.13.1 

0  -  20.0  mg/L 

1 

L,  h 

mg/L 

sample 

mg/L 

sample 

Sulfate 

45.000 

0  - 100  mg/L 

1 

(0.0/ 

mg/L 

©f^r  50mg/L 

mg/L 

DI  or50mg/L 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

\ 

mg/L 

DI 

mg/L 

DI 

HACH  Titrations: 

Alkalinity  Sample  Size  =  i 

Titrate  with 

NH2SO4 

Phenolphthalein  Alkalinity 
BGR 


digits 

digits 

total  digits 

Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  = 

CHEMetrics  Color  Tests: 

Ammonia 

CO2  (  mL  A-1910  added  for  sulfide  interference) 


1 

ppm 

^0^ 

ppm 

Technician: 


Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

'  Ferrous,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 
COLOR /ODOR: 


ON-SITE  MEASUREMENTS 
EACH  AND  CHEMetrics  ANALYSES 
Site  SS-04,  Langley  AFB,  1-year  update 


/ 


(/y/  - 


NO 

C>Oc>*^ 


BLACH  DR/700  Measurements: 


TIME  SAMPLED 


'-t  <D<J 


TIME  ANALYSIS  START*  yoAT- 
TTME  ANALYSIS  END  ;  '7— 


Analyte 

Program  Range 

Dilution 

Reading 

Concentration 

Blank*'-'^ 

Ferrous 

50.01.1  0-5.10  mg/L 

r 

5  mg/L 

sample 

mg/L 

sample 

Total  Iron 

50.03.1  0-5.10  mg/L 

3 

^.7  A 

1  3,  b 

mg/L 

sample 

mg/L 

sample 

Nitrate 

50.05.1  0-30.0mgL 

_ L_ 

~o.  <-f 

mg/L 

sample 

.  mg/L 

•  sample 

Nitrite 

50.08.1  0  -0.350  mg/L 

\ 

mg/L 

sample 

mg/L 

sample 

Manganese 

52.13.1  0-20.0mgL 

1 

L  -li. 

mg/L 

sample  M 

mg/L 

sample  ^ 

Sulfate 

45.000  0  -  100  mg/L 

r 

mg/L 

^rB^50mg/L 

mg/L 

DI  or  50mg/L 

Sulfide 

61.12.1  0-0.600  mg/L 

f 

//A 

mg/L 

DI 

mg/L 

DI 

HACH  Titrations: 

Alkalinity  Sample  Size  = 

Titrate  with 

"  NH2SO4 

Phenolphthalein  Alkalinity 

' — 

digits 

BGR 

digits 

\ 

X  total  digits 

(K 

Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  = 


CHEMetrics  Color  Tests: 

Ammonia 

CO2  (  mLA-1910  added  for  sulfide  interference) 


Technician: 


3  ppm 

3^^  p^ 


Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  dilute 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMetrics  ANALYSES 
Site  SS-04,  Langley  AFB,  1-year  update 


/  /  /  //\ 

SAMPLE  DATE 

lof^l  '1 

TIME  SAMPLED 

TIME  ANALYSIS  START 

lO(^ 

SAMPLE  I.D. 

TIME  ANALYSIS  END 

FILTERED  (circle) 

NO 

COLOR/ODOR:  ('/(H  (T  Y 

HACH  DR/700  Measurements: 


Analyte 

Program 

Range 

Dilu^on 

Reading 

Concentration 

Blank’^’'^ 

Ferrous 

50.01.1 

0-5.10  mg/L 

1.7^ 

_ ^ _ 

mg/L 

sample 

mg/L 

sample 

Total  Iron 

50.03.1 

0-5.10  mg/L 

5 

mg/L 

sample 

mg/L 

sample 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

mg/L 

sample 

mg/L 

sample 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

mg/L 

sample 

mg/L 

sample 

Manganese 

52.13.1 

0  -  20.0  mg/L 

0  ,  ( 

mg/L 

sample 

mg/L 

sample 

Sulfate 

45.000 

0  - 100  mg/L 

mg/L 

^or  50mg/L 

mgT. 

DI  or  50rag/L 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

ro.o%^ 

mg/L 

DI 

mg/L 

DI 

BLACH  Titrations: 

Alkalinity  Sample  Size  =  lOc? 

Phenolphthalein  Alkalinity 
BGR 


Titrate  with  (  ‘  ^  NH2SO4 


— 

digits 

digits 

total  digits 

Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  = 


CHEMetrics  Color  Tests: 

Ammonia 

CO2  (  ^  mL  A-1910  added  for  sulfide  i 

Technician:  _ 

^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

^  Ferrous,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


^rference) 


I  O  ppm 


'  ppm 


/O^ 


SAMPLE  DATE 
SAMPLE  I.D. 
FILTERED  (circle) 
COLOR /ODOR: 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMetrics  ANALYSES 
Site  SS-04,  Langley  AFB,  1-year  update 


loj  ^ 


NO 


0/®0A/ 


HACH  DR/700  Measurements: 


TIME  SAMPLED  ^ 

TIME  ANALYSIS  START 
TIME  ANALYSIS  END 


04^00 


Analyte 

Program 

Range 

Ferrous 

50.01.1 

0-5.10  mg/L 

Total  Iron 

50.03.1 

0-5.10  mg/L 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

Manganese 

52.13.1 

0  -  20.0  mg/L 

Sulfate 

45.000 

0  -  100  mg/L 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

BL\.CH  Titrations: 

Alkalinity  Sample  Size  = 

/r 

mg/L 

lA  0 

mg/L 

_  r 

S  .  ^  0  mg/L 

mg/L 

0^1 

mg/L 

mg/L 

(O.OO^ 

mg/L 

mg/L 

mg/L 

mg/L 

::  ^  nig/L 

.  1  a 

mg/L 

mg/L 

mg/L 

Blank*'''^ 


sample 
sample 
sample 
sample 
sample 
sample 
sample 
sample 
sample 
samjpl^e 

DI  Qx6o)agfl\ 


DI 

DI 


Titrate  with 


Phenolphthalein  Alkalinity 
BGR 


NH2SO4 


digits 


digits 


total  digits 


Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  = 


CHEMetrics  Color  Tests: 
Ammonia 
CO2  ( 


mL  A- 19 10  added  for  sulfide  interference) 
Technician:  _ 


pm 


ppm 


7/P' 


Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  dilute 


ON-SITE  MEASUREMENTS 
HACH  AND  CHEMetrics  ANALYSES 
Site  SS-04,  Langley  AEB,  1-year  update 


SAMPLE  DATE 
SAMPLE  ID. 


FILTERED  (circle) 
COLOR /ODOR: 


HACH  DR/700  Measurements: 


NO 


TIME  SAMPLED 
TIME  ANALYSIS 
TIME  ANALYSIS 


START 

END 


Analyte 

Program 

Range 

Dilution 

Reading 

Concentration 

Blank^-*^ 

Ferrous 

50.01.1 

0-5,10  mg/L 

. . . 

10.2-  mg/L 

sample 

mg/L 

sample 

Total  Iron 

50.03.1 

0-5.10  mg/L 

"1^ 7. .  OS  mg/L 

sample 

mg/L 

sample 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

mg/L 

sample 

mg/L 

•  sample 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

mg/L 

sample 

mg/L 

sample 

Manganese 

52.13.1 

0  -  20.0  mg/L 

^:o 

mgL 

sample 

mg/L 

sample 

Sulfate 

45.000 

0  - 100  mg/L 

mg/L 

^  or  50mg/L 

mg/L 

DI  or^5^g/L 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

Q.oia 

mg/L 

DI 

mg/L 

DI 

HACH  Titrations: 

Alkalinity  Sample  Size  =  Titrate  with  N  H2SO4 

Phenolphthalein  Alkalinity 
BGR 


digits 
digits 
total  digits 


Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  = 


3^ 


CHEMetrics  Color  Tests: 

Ammonia 

CO2  (  mL  A- 19 10  added  for  sulfide  interference) 

Technician: 


ppm 

ppm 


7 


^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

^  Ferrous,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


ON-SITE  MEASUREMENTS 
EACH  AND  CHEMetrics  ANALYSES 
Site  SS-04,  Langley  AEB,  1-year  update 


SAMPLE  DATE 

-\ 

TIME  SAMPLED 

/0/a 

•  { 

TIME  ANALYSIS  START 

)/Oa 

SAMPLE  I.D. 

TIME  ANALYSIS  END 

FE.TERED  (circle) 

NO 

COLOR /ODOR:  ^ 

QP(^i/y 

EACH  DR/700  Measurements: 


Analyte 

Program 

Range 

Ferrous 

50.01.1 

0-5.10  mg/L 

Total  Iron 

50.03.1 

0-5.10  mg/L 

Nitrate 

50.05.1 

0  -  30,0  mg/L 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

Manganese 

52.13.1 

0  -  20.0  mg/L 

Sulfate 

45.000 

0  -  100  mg/L 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

EACE  Titrations: 

C  c^  O 

Alkalinity 

Sample  Size  = 

f 

mg/L 

mg/L 

( 

mg/L 

mg/L 

( 

mg/L 

mg/L 

( 

mg/L 

_  .  .  mg/L 

( 

0 .  / 

mg/L 

mg/L 

( 

mg/L 

mg/L 

1 

(p.^/  9- 

mg/L 

mg/L 

Blank' 


,a/.h/ 


Phenolphthalein  Alkalinity 
BGR 


Titrate  with 


sample 
sample 
sample 
sample 
sample 
sample 
sample 
sample 
sample 
sample 
DI  or  50mg/L| 
DI  or  50mg/Lj 
DI 
DI 


digits 

digits 

total  digits 

NH2SO4 


Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  = 


CEEMetrics  Color  Tests: 

Ammonia 

CO2  (  mL  A-1910  added  for  sulfide  interference) 


T 


ppm 


ppm 


Technician: 


b/ 


Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

Ferrous,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  dilut 


ON-SITE  MEASUREMENTS 
EACH  AND  CHEMetrics  ANALYSES 
Site  SS-04,  Langley  AFB,  1-year  update 


/  7 


SAMPLE  DATE 
SAMPLE  I.D. 


TIME  SAMPLED  lo3cD 

TIME  ANALYSIS  START 
TIME  ANALYSIS  END 


FILTERED  (circle) 


NO 


COLOR /ODOR; 


HACH  DR/700  Measurements; 


0190^ 


Analyte 

Program 

Range 

Dilution 

Reading 

Concentration 

Blank’"''*' 

Ferrous 

50.01.1 

0  -  5.10  mg/L 

1 

Li?  5" 

mg/L 

sample 

mg/L 

sample 

Total  Iron 

50.03.1 

0-5.10  mg/L 

\ 

mg/L 

sample 

mg/L 

sample 

Nitrate 

50.05.1 

0  -  30.0  mg/L 

3.  . 

.  .  mg/L 

sample 

mg/L 

sample 

Nitrite 

50.08.1 

0  -  0.350  mg/L 

1 

o-c^n[ 

..  . .  mg/L 

sample 

mg/L 

sample 

Manganese 

52.13.1 

0  -  20.0  mg/L 

( 

3 

mgT. 

sample 

mg/L 

sample 

Sulfate 

45.000 

0  - 100  mg/L 

3"^.  6  ^ 

mg/L 

^or  50mg/L 

mg/L 

DI  or  50mg/L 

Sulfide 

61.12.1 

0  -  0.600  mg/L 

mg/L 

Dl 

mg/L 

DI 

HACH  Titrations: 

Alkalinity  Sample  Size  =  ( <^  Titrate  with  NH2SO4 

Phenolphthalein  Alkalinity 
BGR 


digits 


digits 


^  ^  total  digits 


Digit  Multiplier  X  Total  Digits  =  Total  Alkalinity  (mg/L)  = 


CHEMetrics  Color  Tests: 

Ammonia 

CO2  (  mL  A-19 10  added  for  sulfide  interference) 


Technician: 


•7  -7  A 

1 

ppm 

^ _ 

ppm 

^  Sulfate  and  sulfide  blanks  contain  respective  reagents; 

Ferrous  iron,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  are  without  reagents. 

^  Ferrous,  total  iron,  nitrate,  nitrite,  and  manganese  blanks  should  be  diluted  accordingly  if  samples  are  diluted. 


r  1 


SLUG  TEST  DATA  ANALYSIS  RECORDS 


r  1 


OCT.  -  NOV.  1996 


L  A 


L  A 


CLIENT: 


:  flFCEE/Langley  AFB 


coHPftHv:  Parsons  Engineering  Science 


LOCATION:  Site  SS"®'! 


PROJECT : 


IS 


Slug  Test  Analysis 


DATA  SET: 
0U102.DAT 
08/10/98 


AQUIFER  MODEL: 
Unconf ined 

SOLUTION  METHOD: 
Bouuer-Rice 


PROJECT  DATA: 
test  date:  11/6/96 
test  well :  NA 
obs.  uell:  OU-102 


TEST  DATA: 
H0=  1.901  ft 
rc=  0.083  ft 
0.333  ft 
10.  ft 
60.  ft 


b  = 


H  =  8.3  ft 


PARAMETER  ESTIMATES: 
K  =  0.01609  ft/nin 
yO  =  1.853  ft 


AQTESOLU 


Displacement  (ft) 


CLIENT:  AFCEE/Lanc(l6y  AFB 


LOCATION:  SitC  SS“84 


coNFANv:  ParsoKis  Eingiiieeriiiig  Science 


PROJECT:  BHA  IS 


Slug  Test  lysis 


DATA  SET: 
0U103.DAT 
08/12/38 


AQUIFER  MODEL: 
Unconf ined 
SOLUTION  METHOD: 
Bouwer-Rice 


PROJECT  DATA: 
test  date:  11/6/96 
test  uell:  NA 
obs.  uell:  OU-103 


TEST  DATA: 
H0=  1.783  ft 
rc=  0.083  ft 
r„=  0.333  ft 
L  =  10.  ft 
b  =  60.  ft 
H  =  8.2  ft 


PARAMETER  ESTIMATES: 
K  =  0.002103  ft/min 
y0  =  0.5377  ft 


AQTESO; 


Displacement  (ft) 


CLIENT:  AFCEE/Langley  AFB 


LOCATION:  SltC  SS"64 


coMPAHY^Parsons  Engineering  Science 


PROJECT:  RNA  IS 


Slug  Test  lysis 


0.001 


DATA  SET: 

0U7.DAT 

08/12/98 


AQUIFER  MODEL: 
Unconf ined 

SOLUTION  METHOD: 
Bouuer-Rice 


PROJECT  DATA: 
test  date :  11/6/96 
test  ue I I :  NA 
obs.  uell:  OU-7 


TEST  DATA: 
H0=  1.774  ft 
rc=  0.083  ft 
ry=  0.333  ft 
L  =  10.  ft 
b  =  60.  ft 
H  =  7.5  ft 


PARAMETER  ESTIMATES: 
K  =  0.003265  ft/nin 
y0  =  0.6113  ft 


Time  (min) 


AQTESO 


Displacenent  (ft) 


CLIENT:  AFCEE/langleij  AFB 

coMPANv:  ParsoDs  Engineering  Science 

LOCATION:  Sit6  SS-84 

PROJECT:  RNfl  TS 

Slug  Test  Analysis 


DATA  SET: 

P3.DAT 

08/12/98 

AQUIFER  MODEL: 
Unconfined 

SOLUTION  METHOD: 
Bouwer-Rice 

PROJECT  DATA: 
test  date:  11/6/96 
test  well:  NA 
obs.  uell:  P-3 

• 

TEST  DATA: 
H0=  1.Z24  ft 
0.083  ft 
0.333  ft 
L  =  10.  ft 
b  =  60.  ft 
H  =  10.1  ft 


*-c= 


PARAMETER  ESTIMATES: 
K  =  0.001845  ft/'nin 
y0  =  0.2249  ft 


APPENDIX  C 


LABORATORY  ANALYTICAL  DATA 


'.t 


022/729691/LANGLEY/l  .DOC 


OCT. -NOV.  1996 


L  J 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


4MP-1 

96-3899-01 

11/1/96 

11/2/96 

11/4/96 

1.0 

1.0 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 


729691.20210 
96-3899 
WATER 
TVB2 1104008 
MB21 10496 


Compound  Name 


TVH-Gasoline 


Benzene 


Toluene 


Chlorobenzene 


Ethyl  Benzene 


Total  Xylenes  (m,p,o) 


1 ,3,5-Trimethylbenzene 


1 ,2,4-T  rimethylbenzene 


1 ,2,3-Trimethylbenzene 


1 ,2,3,4-Tetramethylbenzene 


Cas  Number 


71-43-2 


108-88-3 


108-90-7 


100-41-4 


1330-20-7 


108-67-8 


95-63-6 


526-73-8 


488-23-3 


Analysis 

Date 


11/4/96 


11/4/96 


11/4/96 


11/4/96 


11/4/96 


11/4/96 


11/4/96 


11/4/96 


11/4/96 


11/4/96 


Sample 

Concentration 


Surrogate  Recovery: 


Surrogate  Recovery: 


104% 


106% 


70%-126%  (Umits) 


76%-127%  (Umits) 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  LSmit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoio'nization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


r  1 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


4MP-2 

96-3899-03 

11/1/96 

11/2/96 

11/4/96 

1.0 

1.0 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 


729691.20210 
96-3899 
WATER 
TVB2 1104010 
MB21 10496 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

11/4/96 

U 

0.1 

mg/L 

Benzene 

71-43-2 

11/4/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

11/4/96 

U 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

11/4/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

11/4/96 

U 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

11/4/96 

U 

0.4 

ug/L  ' 

1 ,3,5-Trimethylbenzene 

108-67-8 

11/4/96 

U 

0.4 

ug/L 

1,2,4-Trimethylbenzene 

95-63-6 

11/4/96 

U 

0.4 

ug/L  i 

1 ,2,3-Trimethylbenzene 

526-73-8 

11/4/96 

U 

0.4 

ug/L  1 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

11/4/96 

U 

0.5 

ug/^1 

FID  Surrogate  Recovery: 

106% 

70%-126% 

lUr:^i 

PID  Surrogate  Recovery: 

109% 

76%-127% 

(Limits)  || 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


aUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  ag  estimated  value  when  the  compound  Is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 


NA  =  Not  Available/Not  Applicable. 
PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector, 
TVH  =  Total  Volatile  Hydrocarbons. 


m.  UjjLk- 


Analyj 


^  Approved 

TVBXWS2P; TVB3899P.XLS;  11/8/96;  4 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


4MP-3 

96-3845-03 

10/28/96 

10/30/96 

10/30/96 

1.0 

1.0 


Client 

Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 


Langley  AFB 

96-3845 

WATER 

TVB21030018 

MB2103096 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

10/30/96 

u 

0.1 

mg/L 

Benzene 

71-43-2 

10/30/96 

u 

0.4 

ug/L 

Toluene 

108-88-3 

10/30/96 

u 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

10/30/96 

u 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

10/30/96 

u 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

10/30/96 

u 

0.4 

ug/L 

1 ,3,5-Tnmethylbenzene 

108-67-8 

10/30/96 

u 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

10/30/96 

u 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

10/30/96 

u 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

10/30/96 

u 

0.5 

ug/L 

^BSurrogate  Recovery:  96%  70%-126%  (Limits) 

Surrogate  Recovery:  102%  76%-127%  (Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reportfng  Lifnit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 


TVBXWS2P; TVB384SP.XLS;  11/8/96;  3 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfleld  St.  Wheat  Ridge,  CO  80033 
1303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


4MP-4 

96-3899-04 

11/1/96 

11/2/96 

11/4/96 

1.0 

1.0 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 


729691.20210 
96-3899 
WATER 
TVB21 104011 
MB21 10496 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

11/4/96 

U 

0.1 

mg/L 

Benzene 

71-43-2 

11/4/96 

U 

0.4 

Toluene 

108-88-3 

11/4/96 

U 

0.4 

Chlorobenzene 

108-90-7 

11/4/96 

U 

0.4 

Ethyl  Benzene 

100-41-4 

11/4/96 

U 

0.4 

Total  Xylenes  (m,p,o) 

1330-20-7 

11/4/96 

U 

0.4 

1 ,3,5-Trimethylbenzene 

108-67-8 

11/4/96 

U 

0.4 

1  /2,4-Trimethylbenzene 

95-63-6 

11/4/96 

U 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

11/4/96 

U 

r  0.4 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

11/4/96 

U 

0.5 

1  V 

FID  Surrogate  Recovery: 

105% 

70%-126% 

PID  Surrogate  Recovery: 

111% 

76%-127% 

(Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


aUALIFlERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 


TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


^  Approved 


TVBXW$2P;TVB3899P.X 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


4MP-5S 

96-3899-09 

11/1/96 

11/2/96 

11/5/96 

20 

20 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 


729691.20210 
96-3899 
WATER 
TVB21 104038 
MB21 10596 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

11/5/96 

9.0 

2.0 

mg/L 

Benzene 

71-43-2 

11/5/96 

1300 

8.0 

ug/L 

Toluene 

108-88-3 

11/5/96 

U 

8.0 

ug/L 

Chlorobenzene 

108-90-7 

11/5/96 

U 

8.0 

ug/L 

Ethyl  Benzene 

100-41-4 

11/5/96 

96 

8.0 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

11/5/96 

410 

8.0 

ug/L 

1 ,3,5-Trimethyibenzene 

108-67-8 

11/5/96 

190 

8.0 

ug/L 

1 ,2, 4-Trimethyl  benzene 

95-63-6 

11/5/96 

820 

8.0 

ug/L 

1 ,2,3-T  rimethylbenzene 

526-73-8 

11/5/96 

93 

8.0 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

11/5/96 

210 

10.0 

ug/L 

_ 

^Br^rroaate  Recovery:  118%  70%-126%  (Limits) 

Surrogate  Recovery:  117%  76%-127%  (Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  arxiestimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Avaiiable/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 


TVBXWS2P;TVB3899P.XLS:  11/8/96:  10 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


4MP-5D  Client  Project  Number 

96-3899-06  Lab  Work  Order 

11/1/96  Matrix 

1 1/2/96  Lab  File  Number(s) 

11/4/96  Method  Blank 

1.0 

1.0,  10 


729691.20210 

96-3899 

WATER 

TVB21 104023,39 
MB21 10496 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

11/5/96 

2.2 

0.1 

Benzene 

71-43-2 

11/5/96 

71 

0.4 

Toluene 

108-88-3 

11/5/96 

7.2 

0.4 

Chlorobenzene 

1 08-90-7 

11/5/96 

U 

0.4 

Ethyl  Benzene 

100-41-4 

11/5/96 

13 

0.4 

Total  Xylenes  (m,p,o) 

1 330-20-7 

11/5/96 

54 

0.4 

1 ,3,5-Trimethylbenzene 

108-67-8 

11/5/96 

40 

0.4 

1 ,2,4-Trimethylbenzene 

95-63-6 

11/5/96 

150 

4.0 

1 ,2,3-Trimethylbenzene 

526-73-8 

11/5/96 

20 

0.4 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

11/5/96 

60 

0.5 

FID  Surrogate  Recovery: 

HI  * 

70%-126% 

PID  Surrogate  Recovery: 

HI  *,112% 

76%-127% 

(Limits! 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments:  *  =  High  Surrogate  Recovery  due  to  Hydrocarbon  Interference. 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicatesjan  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  A'vailable/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


Approved 

TVBXWS2P;TVB3899P.XLS;  11/15/96;  7 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Wient  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


4MP-6 

96-3882-03 

10/31/96 

11/1/96 

11/5/96 

1.0 

1.0 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 


Langley  AFB 

96-3882 

Water 

TVB1 11 04025 
MB1 110596 


Compound  Name 

Cas  Number 

Analysis 

Date 

TVH-Gasoline 

— 

11/5/96 

Benzene 

71-43-2 

1 1  /5796 

Toluene 

108-88-3 

11/5/96 

Chlorobenzene 

108-90-7 

1 1  /5/96 

Ethyl  Benzene 

100-41-4 

11/5/96 

Total  Xylenes  (m,p,o) 

1330-20-7 

1 1  /5/96 

1 ,3,5-Trimethylbenzene 

108-67-8 

11/5/96 

1,2,4-Trimethylben2ene 

95-63-6 

11/5/96 

1 ,2,3-TrimethyIbenzene 

526-73-8 

11/5/96 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

11/5/96 

RL 

Units 

0.1 

mg/L 

0.4 

ug/L 

0.4 

0.4 

0.4 

ug/L 

0.4 

ug/L 

0.4 

ug/L 

0.4 

ug/L 

0.4 

ug/L 

0.5 

ug/L 

Sample 

Concentration 


Surrogate  Recovery: 

99% 

50%-1 50% 

(Limits) 

|i  Surrogate  Recovery: 

104% 

50%-150% 

(Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  AvaiiabJe/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


TVBx3882;TVBX3882.XLS;  11/1 1/96;  4 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfieid  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


4MP-7 

96-3882-05 

10/31/96 

11/1/96 

11/5/96 

1.0 

1.0 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 


Langley  AFB 

96-3882 

Water 

TVB1 1104029 
MB1 110596 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

11/6/96 

U 

0.1 

msm 

Benzene 

71-43-2 

11/6/96 

U 

0.4 

Toluene 

‘108-88-3 

11/6/96 

1.1 

6.4 

ug/L 

Chlorobenzene 

108-90-7 

11/6/96 

U 

‘”“"6"4 . 

ug/L 

Ethyl  Benzene 

100-41-4 

11/6/96 

U 

6.4 

ug/L 

Total  Xylenes  (m,p,o) 

1 330-20-7 

11/6/96 

U 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

11/6/96 

U 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

11/6/96 

U 

0.4” 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

11/6/96 

U 

6.4 

ug/L 

1 ,2,3,4-Tetramethylben2ene 

488-23-3 

'  11/6/96 

u 

0.5 

ug/L 

FID  Surrogate  Recovery: 

106% 

50%-150% 

PID  Surrogate  Recovery: 

1 1 1  % 

56%-i  50% 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


TVBx3882;TVBX3882.XLS;  11/11/96;  6 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


4MP-8 
96-3845-05 
10/28/96 
1 0/30/96 
10/30/96 
1.0 
1.0 


Client 

Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 


Langley  AFB 
96-3845 
WATER 
TVB2 1030022 
MB21 03096 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

1 0/30/96 

u 

0.1 

mg/L 

Benzene 

71-43-2 

1 0/30/96 

u 

0.4 

ug/L 

Toluene 

108-88-3 

1 0/30/96 

u 

0.4 

mbbtoi 

Chlorobenzene 

108-90-7 

1 0/30/96 

u 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

1 0/30/96 

u 

0.4 

mbbwi 

Total  Xylenes  (m,p,o) 

1 330-20-7 

1 0/30/96 

u 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

1 0/30/96 

u 

0.4 

ug/L 

1 ,2,4-Trimethylben2ene 

95-63-6 

10/30/96 

u 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

1 0/30/96 

u 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

1 0/30/96 

u 

0.5 

ug/L 

Surrogate  Recovery: 


D  Surrogate  Recovery: 


96% 


101% 


70%-126%  (Limits) 


76%-127%  (Limits) 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  aa  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  ^  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

=  Total  Volatile  Hydrocarbons. 


Analyst 


Approved 


TVBXWS2P;TVB3845P.XLS;  1  1/8/96;  5 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


4MP-9 

96-3882-01 

10/31/96 

11/1/96 

11/5/96 

1.0 

1.0 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 


Langley  AFB 

96-3882 

Water 

TVB1 1104019 
MB1 110596 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

11/5/96 

0.4 

0.1 

mg/L 

Benzene 

71  -43-2 

11/5/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

11/5/96 

U 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

11/5/96 

u 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

11/5/96 

u 

0.4 

ug/L 

Total  Xylenes  {m,p,o) 

1330-20-7 

11/5/96 

u 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8  ’ 

11/5/96 

u 

0.4 

ug/L 

1 ,2,4-Trimethylben2ene 

95-63-6 

i'iT5/96 

u 

0.4 

ug/L 

1,2,3-Trimethylbenzene 

526-73-8 

_ 11/5/96 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

_ 488-23-3 _ 

ri75/96" 

_ oTs 

ug/L 

FID  Surrogate  Recovery: 

102% 

50%-150% 

jB . 

PID  Surrogate  Recovery; 

109% 

5dr^i5"o% 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting' Limit. 

NA  =  Not  Ayailable/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 

Analyst  Approved 


TVBx3882;TVBX3882.XLS;  11/14/96;  2 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


4MP-10 

96-3882-02 

10/31/96 

11/1/96 

11/5/96 

1.0 

1.0 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  RIe  Numberls) 
Method  Blank 


Langley  AFB 

96-3882 

Water 

TVB1 11 04024 
MB1110596 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

.... 

11/5/96 

U 

0.1 

Benzene 

71-43-2 

11/5/96 

U 

0.4 

— 

Toluene 

108-88-3 

11/5/96 

U 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

11/5/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

11/5/96 

U 

0.4 

— 

Total  Xylenes  {m,p,o) 

1 330-20-7 

11/5/96 

U 

0.4 

BB 

1 ,3,5-Trimethylbenzene 

108-67-8 

11/5/96 

u' 

"0.4  " 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

11/5/96 

Li" 

0.4“ 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

11/5/96 

. .  u“ 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

11/5/96 

U 

0.5 

ug/L 

ibhhhhhhhh 

IIBBHHHI 

jjRD  Surrogate  Recovery:  101%  50%-150%  (Limits) 

■D  Surrogate  Recovery:  105%  5b%-150%  (Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 

RL  =  Reporting  Umit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector, 

TVH  =  Total  Volatile  Hydrocarbons. 

Approved 

TV8x3882;TVBX3882.XLS;  11/11/96;  3 


Analyst 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


4MP-1 1 
96-3899-05 
11/1/96 
11/2/96 
11/4/96 
1.0 
1.0 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number{s) 
Method  Blank 


729691.20210 
96-3899 
WATER 
TVB21 104012 
MB21 10496 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

11/4/96 

u 

0.1 

mg/L 

Benzene 

71-43-2 

11/4/96 

u 

0.4 

Toluene 

108-88-3 

11/4/96 

u 

0.4 

Chlorobenzene 

108-90-7 

11/4/96 

u 

0.4 

Ethyl  Benzene 

100-41-4 

11/4/96 

u 

0.4 

mmm 

Total  Xylenes  {m,p,o) 

1330-20-7 

11/4/96 

u 

0.4 

■SB 

1 ,3,5-Trimethylbenzene 

108-67-8 

11/4/96 

u 

0.4 

1 ,2,4-Trimethylbenzene 

95-63-6 

11/4/96 

u 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

11/4/96 

u 

0.4 

■SB 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

11/4/96 

u 

0.5 

■SB 

• 

wr  ^ 

FID  Surrogate  Recovery: 

100% 

70%-126% 

PID  Surrogate  Recovery: 

108% 

76%-127% 

(Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


^  Approved 

TVBXWS2P;TVB3899P.XLS:  11/8/96;  6 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


4MP-12M 

96-3906-09 

11/3/96 

11/4/96 

11/6/96 

1.0 

1.0 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 


729691.20210 
96-3906 
WATER 
TVB21 106014 
MB21 10696 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

11/7/96 

0.1 

0.1 

mg/L 

Benzene 

71-43-2 

11/7/96 

u 

0.4 

ug/L 

Toluene 

108-88-3 

11/7/96 

2.9 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

11/7/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

11/7/96 

U 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

11/7/96 

U 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

11/7/96 

U 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

11/7/96 

0.6 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

11/7/96 

U 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

11/7/96 

9.3 

0.5 

ug/L 

U 


Surrogate  Recovery: 


D  Surrogate  Recovery: 


107% 


110% 


70%-126%  (Limits) 


76%-127%  (Limits) 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  -  Compound  also  found  in  the  blank. 

J  =  Indicates  andestimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 


TVBXWS2P:TV83906P.X1.S-  11/11/98*  10 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
1303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


4MP-1 2D 
96-3906-08 
11/3/96 
11/4/96 
11/5/96 
1.0 
1.0 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 


729691.20210 
96-3906 
WATER 
TVB21 104068 
MB2110596B 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

i 

Units 

TVH-Gasoline 

— 

11/6/96 

U 

0.1 

mg/L 

Benzene 

71-43-2 

11/6/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

11/6/96 

U 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

11/6/96 

U 

0.4 

ug/L  1 

Ethyl  Benzene 

100-41-4 

11/6/96 

U 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1 330-20-7 

11/6/96 

U 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

11/6/96 

U 

0.4 

ug/L 

1 ,2,4-Trimethyl  benzene 

95-63-6 

11/6/96 

U 

0.4 

ug/L 

1 ,2,3-Trimethyl  benzene 

526-73-8 

11/6/96 

U 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

11/6/96 

1.1 

0.5 

I  ■ 

FID  Surrogate  Recovery: 

108% 

70%-1 26% 

(HIF'  , 

PID  Surrogate  Recovery: 

109% 

76%-127% 

(Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  Is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  Ian  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 

Analyst 


TVBXWS2P:TVB39Q6P.XLS:  11/11/96:  9 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


4MP-13 

96-3899-02 

11/1/96 

11/2/96 

11/4/96 

1.0 

1.0 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 


729691.20210 
96-3899 
WATER 
TVB2 1104009 
MB21 10496 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

11/4/96 

U 

0.1 

mg/L 

Benzene 

71-43-2 

11/4/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

11/4/96 

U 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

11/4/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

11/4/96 

U 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

11/4/96 

U 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

11/4/96 

U 

0.4 

ug/L 

1,2,4-Trimethylbenzene 

95-63-6 

11/4/96 

U 

0,4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

11/4/96 

U 

0.4 

ug/L 

1 ,2,3,4-TetramethyIbenzene 

488-23-3 

11/4/96 

U 

0.5 

ug/L 

Surrogate  Recovery:  99%  70%-126%  (Limits) 

PR  Surrogate  Recovery:  109%  76%-127%  (Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an,  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  LYmit. 

NA  =Not  Avaiiable/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 


TVBXWS2P:TVB3899P.XLS;  11/8/96;  3 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


4MP-14D 
96-3906-05 
1 1  /3/96 
11/4/96 
11/5/96 
1.0 
1.0 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Numberjs) 
Method  Blank 


729691.20210 
96-3906 
WATER 
TVB21 104066 
MB2110596B 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

TVH-Gasoline 

— 

11/6/96 

0.2 

0.1 

Benzene 

71-43-2 

11/6/96 

U 

0.4 

Toluene 

108-88-3 

11/6/96 

U 

0.4 

Chlorobenzene 

108-90-7 

11/6/96 

U 

0.4 

Ethyl  Benzene 

100-41-4 

11/6/96 

0.4 

0.4 

Total  Xylenes  {m,p,o) 

1330-20-7 

11/6/96 

U 

0.4 

1 ,3,5-Trimethylbenzene 

108-67-8 

11/6/96 

U 

0.4 

1 ,2,4-Trimethylbenzene 

95-63-6 

11/6/96 

8.0 

0.4 

'  1,2,3-Trimethylbenzene 

526-73-8 

11/6/96 

0.7 

0.4 

1 ,2, 3,4-Tetramethyl  benzene 

488-23-3 

11/6/96 

7.7 

0.5 

f  m 

FID  Surrogate  Recovery: 

109% 

70%-126% 

PID  Surrogate  Recovery: _ ^ _  114% 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  IndiMtes'an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


Z  Approved 

TVB3906P.XLS;  11/11/96;  6 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


4MP-1 5 
96-3906-07 
11/3/96 
11/4/96 
11/6/96 
1.0 
1.0 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 


729691.20210 
96-3906 
WATER 
TVB21 106013 
MB21 10696 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

11/7/96 

0.6 

0.1 

mg/L 

Benzene 

71-43-2 

11/7/96 

7.0 

0.4 

ug/L 

Toluene 

108-88-3 

11/7/96 

U 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

11/7/96 

0.5 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

11/7/96 

30 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

11/7/96 

1.8 

0.4 

ug/L 

1 ,3,5-Trimethylben2ene 

108-67-8 

11/7/96 

U 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

11/7/96 

9.7 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

11/7/96 

2.2 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

11/7/96 

45 

0.5 

ug/L 

Surrogate  Recovery: 

140% 

« 

70%-126% 

(Limits) 

Bn  Surrogate  Recovery: 

129% 

76%-127% 

(Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments:  *  =  High  Surrogate  Recovery  due  to  Hydrocarbon  Interference. 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an.  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  LYmit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 


TVBXWS2P:TVB3906P.XLS;  11/12/96;  8 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 

4MP-16  Client  Project  Number  ;  729691,20210 

96-3906-04  Lab  Work  Order  :  96-3906 

1 1  /3/96  Matrix  :  WATER 

11/4/96  Lab  File  Number(s)  :  TVB21106012 

11/6/96  Method  Blank  :  MB21 10696 

1.0 
1.0 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

11/6/96 

0.7 

0.1 

Benzene 

71-43-2 

11/6/96 

7.5 

0.4 

Toluene 

108-88-3 

11/6/96 

U 

0.4 

Chlorobenzene 

108-90-7 

11/6/96 

U 

0.4 

Ethyl  Benzene 

100-41-4 

11/6/96 

5.3 

0.4 

Total  Xylenes  {m,p,o) 

1330-20-7 

11/6/96 

12 

0.4 

1 ,3,5-Trimethylbenzene 

108-67-8 

11/6/96 

8.2 

0.4 

1  /2,4-Trimethylbenzene 

95-63-6 

11/6/96 

27 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

11/6/96 

12 

0.4 

ug/L 

1 ,2,3,4-Tetramethyibenzene 

488-23-3 

11/6/96 

34 

n  0.5 

i 

■ 

FID  Surrogate  Recovery: 

137% 

♦ 

70%-126% 

"(LiffI!?) 

PID  Surrogate  Recovery: 

128% 

* 

76%-127% 

(Limits) 

Notes:  Total  Xylenes  consist  of  three  Isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments;  *  =  High  Surrogate  Recovery  due  to  Hydrocarbon  Interference. 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  IndfcateS^an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit, 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector, 

FID  =  Flame  Ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and 


5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
bate  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


4MP-17 

96-3906-01 

11/2/96 

11/4/96 

11/5/96 

1.0 

1.0 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number{s) 
Method  Blank 


729691.20210 
96-3906 
WATER 
TVB21 104063 
MB2110596B 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

11/6/96" 

U 

0.1 

mg/L 

Benzene 

71-43-2 

11/6/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

11/6/96 

U 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

11/6/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

11/6/96 

U 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

11/6/96 

U 

0.4 

1 ,3,5-Trimethylbenzene 

108-67-8 

11/6/96 

U 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

11/6/96 

U 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

11/6/96 

U 

0.4 

ug/L 

,2,3,4-Tetramethylbenzene 

488-23-3 

11/6/96 

u 

0.5 

ug/L 

^^^^urrogate  Recovery:  89%  70%-126%  (Limits) 

Surrogate  Recovery:  105%  76%-127%  (Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 


Approved 

TVBXWS2P;TVB3906P.XLS;  11/11/96;  2 


EVERGREEN  ANALYTICAL.  INC, 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


4MP-18  Client  Project  Number 

96-3899-10  Lab  Work  Order 

11/1/96  Matrix 

11/2/96  Lab  File  Number(s) 

11/4/96  Method  Blank 

1.0 
1.0 


729691.20210 
96-3899 
WATER 
TVB21 104028 
MB21 10496 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

11/5/96 

U 

0.1 

mg/L 

Benzene 

71-43-2 

11/5/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

11/5/96 

U 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

11/5/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

11/5/96 

U 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1 330-20-7 

11/5/96 

U 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

11/5/96 

U 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

11/5/96 

U 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

11/5/96 

U 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

11/5/96 

U 

0.5 

FID  Surrogate  Recovery: 

102% 

70%-126% 

-O 

PID  Surrogate  Recovery: 

101% 

76%-127% 

(Limits 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates^'an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


Compound  Name  _ 


TVH-Gasoline 


Benzene 


Toluene  _ 


Chlorobenzene 


Ethyl  Benzene  _ 


Total  Xylenes  (m,p,o)  _ 


1 ,3,5-Trimethylbenzene 


1 ,2,4-Trimethylbenzene 


1 ,2,3-Trimethylbenzene 


1 ,2,3,4-Tetramethylbenzene 


Surrogate  Recovery: 
Surrogate  Recovery: 


4MP-1 9 
96-3906-03 
11/2/96 
11/4/96 
11/5/96 
1.0 
1.0 


Cas  Number 


71-43-2 


108-88-3 


108-90-7 


100-41-4 


1330-20-7 


108-67-8 


95-63-6 


526-73-8 


488-23-3 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 


729691.20210 
96-3906 
WATER 
TVB21 104065 
MB2n0596B 


Analysis 

Date 


11/6/96 


11/6/96 


11/6/96 


11/6/96 


11/6/96 


11/6/96 


11/6/96 


11/6/96 


11/6/96 


11/6/96 


101% 

107% 


Sample 

Concentration 


70%-126%  (Limits) 
76%-127%  (Limits) 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  aqiestimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

H/H  =  Total  Volatile  Hydrocarbons. 


Analyst 


TVBXWS2P;TVB3906P.XLS;  11/11/96:4 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


4MP-20 

96-3906-02 

11/2/96 

11/4/96 

11/5/96 

1.0 

1.0 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 


729691.20210 
96-3906 
WATER 
TVB21 104064 
MB2110596B 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

11/6/96 

U 

0.1 

mg/L 

Benzene 

71-43-2 

11/6/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

11/6/96 

U 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

11/6/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

11/6/96 

U 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1 330-20-7 

11/6/96 

U 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

11/6/96 

,  U 

0.4 

ug/L 

1 ,2,4-Trimethyibenzene 

95-63-6 

11/6/96 

U 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

11/6/96 

U 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

11/6/96 

U 

0.5 

ug/^ 

FlD  Surrogate  Recovery: 


93% 


70%-126%  (U 


rnltsT 


PID  Surrogate  Recovery: 


104% 


76%-127%  (Limits) 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


■QUALIFIERS  and  PEFlNiriONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


Approved 


TVBXWS2P:TVB3906P.XLS:  11/11/96;  3 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


Methods  602/8020  and 

:  4MP-21 
:  96-3906-10 
:  11/3/96 
:  11/4/96 
:  11/6,7/96 
:  1.0 
:  1.0;  10 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Numberls) 
Method  Blanks 


729691.20210 

96-3906 

WATER 

TVB21 106015,26 
MB21 10696, 
MB21 10796 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

11/7/96 

1.8 

0.1 

mg/L 

Benzene 

71-43-2 

11/7/96 

280 

4.0 

ug/L 

Toluene 

108-88-3 

11/7/96 

U 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

11/7/96 

3.5 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

11/7/96 

2.4 

0.4 

ug/L 

Total  Xylenes  {m,p,o) 

1330-20-7 

11/7/96 

3.1 

0.4 

ug/L 

1 ,3, 5-Trimethyl  benzene 

108-67-8 

11/7/96 

2.9 

0.4 

ug/L 

1 ,2, 4-Trimethyl  benzene 

95-63-6 

11/7/96n 

22 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

11/7/96 

4.4  1 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

11/7/96 

30 

0.5 

ug/L 

^KT^rrog ate  Recovery:  140%*  70%-126%  (Limits) 

fflD  Surrogate  Recovery:  129%*;105%  76%-127%  (Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments:  *  =  High  Surrogate  Recovery  due  to  Hydrocarbon  Interference. 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  art  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 


NA  =  Not  Available/Not  Applicable. 
PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

H  =  Total  Volatile  Hydrocarbons. 


Analyst 


Approved 


TVBXWS2P;TVB3906P.XLS;  11/11/96;  11 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number  : 

Lab  Sample  Number  : 

Date  Sampled  : 

Date  Received  : 

Date  Prepared  : 

FID  Dilution  Factor  : 

PID  Dilution  Factor  : 

OW-3 

96-3845-02 

10/28/96 

10/30/96 

10/30/96 

1.0 

1.0 

Client  : 

Lab  Work  Order  : 

Matrix  : 

Lab  File  Number(s)  : 

Method  Blank  : 

Langley  AFB 
96-3845 

WATER 

TVB21 030025 

MB21 03096 

Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

TVH-Gasoline 

— 

10/30/96 

1.7 

0.1 

Benzene 

71-43-2 

10/30/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

10/30/96 

U 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

10/30/96 

0.9 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

10/30/96 

3.4 

0.4 

ug/L 

Total  Xylenes  {m,p,o) 

1 330-20-7 

10/30/96 

0.6 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

10/30/96 

U 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

10/30/96 

U 

0.4 

ug/L 

1 ,2,3’Trimethylbenzene 

526-73-8 

10/30/96 

U 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

10/30/96 

77 

0.5 

FID  Surrogate  Recovery: 

88% 

70%-126% 

PIP  Surrogate  Recovery:  126%  76%-127%  (Limits) 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 


U  =  Compound  analyzed  for,  but  not  detected, 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


detected,  but  is  below  the  Reporting  Limit. 


Analyst 


Approved 

TVBXWS2P:TVB3845P.XLS:  1  1/8/96;  2 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfleld  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


OW-4 

95-3864-03 
1 0/30/96 
10/31/96 
11/1/96 
1.0 
1.0 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 


Langley  AFB 
96-3864 
WATER 
TVB3 1030047 
MB3110196 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

1 1/1/96 

1.5 

0.1 

mg/L 

Benzene 

71-43-2 

11/1/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

11/1/96 

2.0 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

11/1/96 

u 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

11/1/96 

2.8 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1 330-20-7 

11/1/96 

U 

0.4 

ug/L 

1,3,5-Trimethylbenzene 

108-67-8 

11/1/96 

U 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

11/1/96 

3.1 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

11/1/96 

U 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

11/1/96 

87 

0.5 

ug/L 

^^B'^rro gate  Recovery:  98%  70%-130%  (Limits) 

Surrogate  Recovery:  110%  70%-130%  (Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 

'.v: 

RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable, 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 


TVBXWS3P:TVB3864P.XLS:  11/7/96:  4 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/801 5  Modified  Data  Report 

Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


OW-7  Client 

96-3845-12  Lab  Work  Order 

10/29/96  Matrix 

10/30/96  Lab  File  Number{s) 

10/30/96  Method  Blank 

1.0 
1.0 


Langley  AFB 
96-3845 
WATER 
TVB21 030031 
MB21 03096 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

10/31/96 

1.8 

0.1 

Benzene 

71-43-2 

10/31/96 

97 

0.4 

Toluene 

108-88-3 

10/31/96 

0.7 

0.4 

Chlorobenzene 

108-90-7 

10/31/96 

0.8 

0.4 

Ethyl  Benzene 

100-41-4 

10/31/96 

3.8 

0.4 

Total  Xylenes  (m,p,o) 

1330-20-7 

10/31/96 

6.1 

0.4 

1 ,3,5-Trimethylbenzene 

108-67-8 

10/31/96 

1.9 

0.4 

1 ,2,4-Trimethylbenzene 

95-63-6 

10/31/96 

17 

0.4 

1 ,2,3-TrimethyIbenzene 

526-73-8 

10/31/96 

10 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

10/31/96 

100 

0.5 

[  m 

FID  Surrogate  Recovery: 

119% 

70%-126% 

PID  Surrogate  Recovery: 

HI  * 

76%-127% 

(Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments:  *  =  High  Surrogate  Recovery  due  to  Hydrocarbon  Interference. 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  "an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  Ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Approved 


TVBXWS2P:TVB3845P.XLS:  11/8/96:  12 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


OW-8 

95-3864-12 

10/30/96 

10/31/96 

11/4/96 

1.0 

1.0 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 


Langley  AFB 
96-3864 
WATER 
TVB3 1104027 
MB31 10496 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

11/5/96 

0.3 

0.1 

mg/L 

Benzene 

71-43-2 

11/5/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

11/5/96 

u 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

11/5/96 

u 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

11/5/96 

0.7 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1 330-20-7 

11/5/96 

U 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

11/5/96 

U 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

11/5/96 

2.0 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

11/5/96 

6.7 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

11/5/96 

2.9 

0.5 

ug/L 

Surrogate  Recovery:  102%  70%-130%  (Limits) 

^D  Surrogate  Recovery:  99%  70%-130%  (Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  arviestimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 


Analyst  Approved 


TVBXWS3P;TVB3864P.XLS;  11/8/96:  13 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/801 5  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


OW-9 

96-3916-03 

11/4/96 

11/5/96 

11/6,14/96 

1.0 

1.0;  10 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  RIe  Number(s) 
Method  Blanks 


729791.20210 

96-3916 

Water 

TVB31106012* 
MB31 10696* 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

11/6/96 

5.3 

0.1 

mg/L 

Benzene 

71-43-2 

11/6/96 

84 

0.4 

ug/L 

Toluene 

108-88-3 

11/6/96 

7.3 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

11/6/96 

6.4 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

11/6/96 

53 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

11/6/96 

80 

0.4 

1 ,3,5-Trimethylbenzene 

108-67-8 

11/6/96 

20 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

11/14/96 

440 

4.0 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

11/14/96 

270 

4.0 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

11/14/96 

170 

5.0 

ug/L 

mr 

FID  Surrogate  Recovery: 

125% 

50%-1 50% 

W ' 

PID  Surrogate  Recovery: 

HI**;  89% 

56%-150% 

(Uni...s) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments:  *  =  TVB31 1 1 1091  andMB3111496 _ 

_ **=  High  Surrogate  Recovery  due  to  Hydrocarbon  Interference. 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reportri^  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst  Approved 


TVBXWS2P;TyB391  6P.XLS;  11/18/96;  4 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


OW-11 

96-3916-04 

11/4/96 

11/5/96 

11/6/96 

10 

10 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  RIe  Number(s) 
Method  Blank 


729791.20210 

96-3916 

Water 

TVB31106016 
MB31 10696 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

TVH-Gasoline 

— 

11/6/96 

9.1 

1.0 

mg/L 

Benzene 

71-43-2 

11/6/96 

720 

4.0 

ug/L 

Toluene 

108-88-3 

11/6/96 

67 

4.0 

ug/L 

Chlorobenzene 

108-90-7 

11/6/96 

U 

4.0 

ug/L 

Ethyl  Benzene 

100-41-4 

11/6/96 

240 

4.0 

wmm 

Total  Xylenes  (m,p,o) 

1330-20-7 

11/6/96 

520 

4.0 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

11/6/96 

150 

4.0 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

11/6/96 

590 

4.0 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

11/6/96 

300 

4.0 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

11/6/96 

190 

5.0 

ug/L 

Bd  Surrogate  Recovery:  93%  50%-150%  (Limrts) 

^BiSuFrogate  Recovery:  106%  50%-150%  (Limrts) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

'  J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  AVailable/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


Approved 


TVBXWS2P;TVB39 16P.XLS;  11/18/96;  5 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


OW-12 

96-3882-04 

10/31/96 

11/1/96 

11/5/96 

1.0 

1.0 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 


Langley  AFB 

96-3882 

Water 

TVB1 11 04028 
MB1 110596 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

11/6/96 

2.0 

0.1 

mg/L 

Benzene 

71-43-2 

11/6/96 

11 

6.4 

ug/L 

Toluene 

108-88-3 

11/6/96 

6.4 

6.4 

ug/L 

Chlorobenzene 

108-90-7 

11/6/96 

u 

6.4 

ug/L 

Ethyl  Benzene 

100-41-4 

11/6/96 

3.7 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

11/6/96 

U 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

11/6/96 

U 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

11/6/96 

2.6 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

11/6/96 

U 

0.4 

uq/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

11/6/96 

42 

0.5 

iMwsni 

j 

ii 

FID  Surrogate  Recovery: 

103% 

50%-150%' 

.  M 

Pib  Surrogate  Recovery: 

109% 

50%-150% 

(Limits 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indjcates^an  estimated  value  when  the  compound  Is  detected,  but  is  below  the  Reporting  Limit. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 

= _ 

Analyst  Approved 

_  TVBx3832:WBX3882.XLSiVL/11/96i_5 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 

OW-13 

Client 

Langley  AFB 

Lab  Sample  Number 

96-3845-06 

Lab  Work  Order 

96-3845 

Date  Sampled 

10/29/96 

Matrix 

WATER 

Date  Received 

10/30/96 

Lab  File  Number(s) 

TVB21 030038 

Date  Prepared 

10/30/96 

Method  Blank 

MB2103096 

FID  Dilution  Factor 

1.0 

PID  Dilution  Factor 

1.0 

Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

10/31/96 

0.5 

0.1 

mg/L 

Benzene 

71-43-2 

10/31/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

10/31/96 

U 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

10/31/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

10/31/96 

U 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1 330-20-7 

10/31/96 

u 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

10/31/96 

7.0 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

10/31/96 

8.5 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

10/31/96 

20 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

10/31/96 

20 

0.5 

ug/L 

B^^urrogate  Recovery:  113%  70%-126%  (Limits) 

IIPTd  Surrogate  Recovery:  116%  76%-127%  (Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFlERS-and  PEFlNITIQRSi 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Avaifable/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 


Analyst  Approved 


TVBXVVS2P;TVB3845P.XLS;  11/8/96;  6 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number  : 

Lab  Sample  Number  : 

Date  Sampled  : 

Date  Received 

Date  Prepared  : 

FID  Dilution  Factor  : 

PID  Dilution  Factor  : 

OW-15 

95-3864-04 

1 0/30/96 

10/31/96 

11/1/96 

1.0 

1.0 

Client  Project  Number 

Lab  Work  Order 

Matrix 

Lab  File  Number{s) 

Method  Blank 

Langley  AFB 

96-3864 

WATER 

TVB3 1030048 
MB3110196 

Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

! 

Units  i 

TVH-Gasoline 

— 

11/1/96 

u 

0.1 

Benzene 

71-43-2 

11/1/96 

u 

0.4 

Toluene 

108-88-3 

11/1/96 

u 

0.4 

Chlorobenzene 

1 08-90-7 

11/1/96 

u 

0.4 

Ethyl  Benzene 

100-41-4 

11/1/96 

u 

0.4 

Total  Xylenes  (m,p,o) 

1330-20-7 

11/1/96 

u 

0.4 

1,3,5-Trimethylbenzene 

108-67-8 

11/1/96 

u 

0.4 

1 ,2,4-Trimethylbenzene 

95-63-6 

11/1/96 

u 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

11/1/96 

u 

0.4 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

11/1/96 

1.0 

0.5 

~w 

FID  Surrogate  Recovery: 

118% 

70%-130% 

(Lii.^ri 

PID  Surrogate  Recovery: 

133% 

* 

70%-130% 

(Limits)  ' 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments:  *  =  High  surrogate  Recovery  due  to  Hydrocarbon  Interference. 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  yalue.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indiddtes  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


OW-102 

95-3864-02 

10/30/96 

10/31/96 

11/1/96 

1.0 

1.0 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 


Langley  AFB 
96-3864 
WATER 
TVB31 030046 
MB3110196 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

11/1/96 

u 

0.1 

mg/L 

Benzene 

71-43-2 

11/1/96 

u 

0.4 

ug/L 

Toluene 

108-88-3 

11/1/96 

u 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

11/1/96 

u 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

11/1/96 

u 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1 330-20-7 

11/1/96 

u 

0.4 

ug/L 

1 .3.5-Trimethylbenzene 

108-67-8 

11/1/96 

u 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

11/1/96 

u 

0.4 

ug/L 

1 .2.3-Trimethylbenzene 

526-73-8 

11/1/96 

u 

0.4 

ug/L 

1 .2,3.4-Tetramethylbenzene 

488-23-3 

11/1/96 

u 

0.5 

ug/L 

li 


Surrogate  Recovery: 


ID  Surrogate  Recovery: 


70%-130%  (Limits) 


70%-130%  (Limits) 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  “  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  aa^estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector.  .  » 

=  Total  Volatile  Hydrocarbons. 


Analyst 


Approved 

TVBXWS3P:TVB3864P.XLS:  11/7/96:  3 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number  : 

Lab  Sample  Number  : 

Date  Sampled 

Date  Received  : 

Date  Prepared  : 

FID  Dilution  Factor  : 

PID  Dilution  Factor  : 

OW-103 

95-3864-07 

10/30/96 

10/31/96 

11/4/96 

1.0 

1.0 

Client  Project  Number 

Lab  Work  Order 

Matrix 

Lab  File  Number(s) 

Method  Blank 

Langley  AFB 

96-3864 

WATER 

TVB3 11 04022 

MB3 110496 

Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

WH-Gasoline 

— 

11/4/96 

U 

0.1 

Benzene 

71-43-2 

11/4/96 

U 

0.4 

Toluene 

108-88-3 

11/4/96 

U 

0.4 

iBgip 

Chlorobenzene 

108-90-7 

11/4/96 

U 

0.4 

Ethyl  Benzene 

100-41-4 

11/4/96 

U 

0.4 

Total  Xylenes  (m,p,o) 

1330-20-7 

11/4/96 

U 

0.4 

1,3,5-Trimethylbenzene 

1 08-67-8 

11/4/96 

U 

0.4 

1,2,4-Trimethylbenzene 

95-63-6 

11/4/96 

U 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

11/4/96 

U 

0.4 

IBIM 

1 ,2,3,4-TetramethyIbenzene 

488-23-3 

11/4/96 

U 

0.5 

zA 

FID  Surrogate  Recovery: 

86% 

70%-130% 

(Lir^^^^ 

PID  Surrogate  Recovery: 

98% 

70%-130% 

(Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS! 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates'an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


ILJ 


Analyst 


Approved 

TVBXWS3P:TVB3864P.XLS:  11/7/96:  8 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
1303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


OW-1 04 

96-3845-08 

10/29/96 

10/30/96 

10/30/96 

1.0 

1.0 


Client 

Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 


Langley  AFB 
96-3845 
WATER 
TVB21 030029 
MB21 03096 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

10/31/96 

U 

0.1 

mg/L 

Benzene 

71-43-2 

10/31/96 

u 

0.4 

ug/L 

Toluene 

108-88-3 

10/31/96 

u 

0.4 

ug/L 

Chlorobenzene 

1 08-90-7 

10/31/96 

u 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

10/31/96 

u 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1 330-20-7 

10/31/96 

u 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

10/31/96 

u 

0.4 

ug/L 

1,2,4-Trimethylbenzene 

95-63-6 

10/31/96 

u 

0.4 

ug/L 

1 ,2, 3-Trimethyl  benzene 

526-73-8 

10/31/96 

u 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

10/31/96 

u 

0.5 

ug/L 

Surrogate  Recovery; 


>ID  Surrogate  Recovery: 


70%-126%  (Limits) 


76%-127%  (Limits) 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  artestimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 


RL  =  Reportirig  Limit. 

NA  =  Not  Available/Not  Applicable. 
PID  =  Photoionization  detector. 


FID  =  Flame  ionization  detector. 


TV3XWS2P:TVB3845P.XLS;  11/8/96:  8 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number  : 

Lab  Sample  Number  : 

Date  Sampled  : 

Date  Received  : 

Date  Prepared  : 

FID  Dilution  Factor  : 

PID  Dilution  Factor 

OW-105 

96-3845-04 

10/28/96 

10/30/96 

10/30/96 

1.0 

1.0 

Client  : 

Lab  Work  Order  : 

Matrix  : 

Lab  File  Number(s)  : 

Method  Blank 

Langley  AFB 

96-3845 

WATER 

TVB21030019 

MB21 03096 

Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

10/30/96 

U 

0.1 

Benzene 

71-43-2 

10/30/96 

U 

0.4 

Toluene 

108-88-3 

10/30/96 

U 

0.4 

Chlorobenzene 

108-90-7 

10/30/96 

U 

0.4 

Ethyl  Benzene 

100-41-4 

10/30/96 

U 

0.4 

Total  Xylenes  (m,p,o) 

1 330-20-7 

10/30/96 

U 

0.4 

1 ,3,5-Trimethylbenzene 

108-67-8 

10/30/96 

U 

0.4 

1 ,2,4-Trimethylbenzene 

95-63-6 

10/30/96 

U 

0.4 

1 ,2,3-Trimethylbenzene 

,  526-73-8 

10/30/96 

U 

0.4 

TBinM 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

10/30/96 

U 

0.5 

FID  Surrogate  Recovery: 

94% 

70%-126% 

(LirrTRT 

PID  Surrogate  Recovery: 

102% 

76%-127% 

(Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  ^n  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst  Approved 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


OW-106 

95-3864-08 

10/30/96 

10/31/96 

11/4/96 

1.0 

1.0 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number{s) 
Method  Blank 


Langley  AFB 
96-3864 
WATER 
TVB31 104023 
MB31 10496 


Analysis 

Date 

Sample 

Concentration 

RL 

Units 

Compound  Name 

Cas  Number 

TVH-Gasoline 

— 

11/4/96 

U 

0.1 

mg/L 

Benzene 

71-43-2 

11/4/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

11/4/96 

U 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

11/4/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

11/4/96 

U 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

11/4/96 

U 

0.4 

ug/L 

1 ,3,5-Tnmethylbenzene 

108-67-8 

11/4/96 

U 

0.4 

ug/L 

i1 ,2,4-Trimethylbenzene 

95-63-6 

11/4/96 

U 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

11/4/96 

U 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

11/4/96 

U 

0.5 

ug/L 

Surrogate  Recovery: 


D  Surrogate  Recovery: 


92% 


1 00% 


70%-130%  (Limits) 


70%-130%  (Limits) 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  ar\;estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

=  Total  Volatile  Hydrocarbons. 


malyst 


^  Approved 

TVBXWS3P:TVB3864P.XLS;  11/7/96:  9 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


OW-107 

95-3864-06 

10/30/96 

10/31/96 

11/4/96 

1.0 

1.0 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 


Langley  AFB 


96-3864 
WATER 
TVB3 1104021 
MB31 10496 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

11/4/96 

U 

0.1 

mg/L 

Benzene 

71-43-2 

11/4/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

11/4/96 

U 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

1 1  /4/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

11/4/96 

U 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

11/4/96 

U 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

1 08-67-8 

1 1  /4/96 

U 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

11/4/96 

U 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

11/4/96 

U 

r  0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

11/4/96 

U 

0.5 

L  1 

FID  Surrogate  Recovery: 

82% 

70%-1 30% 

(Lini.^o) 

PID  Surrogate  Recovery: 

94% 

70%-1 30% 

(Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITtONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates^an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Repotting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


OW-110 

96-3845-07 

10/29/96 

10/30/96 

10/30/96 

1.0 

1.0 


Client 

Lab  Work  Order 
Matrix 

Lab  File  Number{s) 
Method  Blank 


Langley  AFB 
96-3845 
WATER 
TVB21 030034 
MB21 03096 


Compound  Name 


TVH-Gasoline 


Benzene 


Toluene 


Chlorobenzene 


Ethyl  Benzene 


Total  Xylenes  (m,p,o) 


1 .3,5-Trimethylbenzene 


1 ,2,4-Trimethylbenzene 


1 ,2, 3-Trimethyl  benzene 


1 ,2,3,4-Tetramethylbenzene 


Cas  Number 


71-43-2 


108-88-3 


1 08-90-7 


100-41-4 


1330-20-7 


108-67-8 


95-63-6 


526-73-8 


488-23-3 


Analysis 

Date 


10/31/96 


10/31/96 


10/31/96 


10/31/96 


10/31/96 


10/31/96 


10/31/96 


10/31/96 


10/31/96 


10/31/96 


Sample 

Concentration 


0.5 


V  Surrogate  Recovery: 

100% 

70%-1 26% 

(Limits) 

PID  Surrogate  Recovery: 

118% 

76%-127% 

(Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  aniestimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 
fe|H  =  Total  Volatile  Hydrocarbons. 


Analyst 


Approved 


TVBXWS2P:TV333-15P.XLS:  11/8/96;  7 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfleld  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


OW-1 1 1 

95-3864-11 

10/30/96 

10/31/96 

11/4/96 

1.0 

1.0 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 


Langley  AFB 
96-3864 
WATER 
TVB3 1104026 
MB31 10496 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

11/4/96 

1.2 

0.1 

mg/L 

Benzene 

71-43-2 

11/4/96 

13 

0.4 

ug/L 

Toluene 

108-88-3 

11/4/96 

3.5 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

1 1  /4/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

1 1  /4/96 

1.4 

0.4 

ug/L 

Total  Xylenes  {m,p,o) 

1330-20-7  . 

1 1/4/96 

5.0 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

11/4/96 

14 

0.4 

ug/L 

1,2,4-Trimethylbenzene 

95-63-6 

11/4/96 

29 

0.4 

ug/L 

1 ,2,3-T  rimethylbenzene 

526-73-8 

11/4/96 

14 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

11/4/96 

51 

0.5 

ug/L 

^HTsurro gate  Recovery:  124%  70%-130%  (Limits) 

IPlD  Surrogate  Recovery:  121%  70%-130%  (Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  art  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 


TVBXWS3P;TVB3864P.XLS:  11/8/96;  12 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


OW-113 

96-3899-08 

11/1/96 

11/2/96 

11/4/96 

1.0 

1.0 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 


729691.20210 
96-3899 
WATER 
TVB2 1104025 
MB21 10496 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

11/5/96 

U 

0.1 

mg/L 

Benzene 

71-43-2 

11/5/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

11/5/96 

U 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

11/5/96 

U 

0,4 

ug/L 

Ethyl  Benzene 

100-41-4 

11/5/96 

U 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

11/5/96 

U 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

11/5/96 

U 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

11/5/96 

U 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

11/5/96 

U 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

11/5/96 

U 

0.5 

FID  Surrogate  Recovery: 

95% 

70%-126% 

PID  Surrogate  Recovery: 

103% 

76%-127% 

(Limit^ 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank, 

J  =  lndicates,^n  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit, 

NA  =  Not  Avaiiable/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


TVBXWS2P;TVB3899P.XLS:  11/8/96;  9 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


OW-114 

96-3906-06 

11/3/96 

11/4/96 

11/5/96 

1.0 

1.0 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 


729691.20210 
96-3906 
WATER 
TVB21 104067 
MB2110596B 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

11/6/96 

0.3 

0.1 

mg/L 

Benzene 

71-43-2 

11/6/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

11/6/96 

1.3 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

11/6/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

11/6/96 

U 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

11/6/96 

0.7 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

11/6/96  1 

0.7 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

11/6/96 

8.2 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

11/6/96 

1.0 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

11/6/96 

7.9 

0.5 

ug/L 

^^^^ijrrogate  Recovery:  115%  70%-126%  (Limits) 

1^^ Surrogate  Recovery:  115%  76%-127%  (Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  Estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Lihnit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 


^  Approved 


TVBXWS2P;TVB3906P.XLS;  11/11/96;  7 


evergreen  analytical,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


OW-1 1 5 

96-3916-06 

11/4/96 

11/5/96 

11/6,14/96 

1.0 

1.0;  10 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  RIe  Number(s) 
Method  Blank 


729791.20210 

96-3916 

Water 

TVB31106015* 
MB31 10696* 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

11/6/96 

5.3 

0.1 

mg/L 

Benzene 

71-43-2 

11/6/96 

78 

6.4 

ug/L 

Toluene 

108-88-3 

11/6/96 

7.7 

6.4 

ug/L 

Chlorobenzene 

108-90-7 

11/6/96 

0.6 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

11/6/96 

50 

0.4 

ug/L 

Total  Xylenes  {m,p,o) 

1 330-20-7 

11/6/96 

78 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

11/6/96 

24 

4.0 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

11/14/96 

450 

4.0 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

11/14/96 

280 

4.0 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

11/14/96 

180 

5.0 

ug^/L 

FID  Surrogate  Recovery: 

121% 

50%-1 50% 

sIK 

PID  Surrogate  Recovery: 

HI**;  98% 

50%-1 50% 

(Limits! 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments:  *  =TVB31111090  and  MB31 11496 _ _ 

**=  High  Surrogate  Recovery  due  to  Hydrocarbon  Interference. 


QUALIFIERS  and  DEFINITIONS; 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Repbrtin^'LImit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Hame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Approved 

TVBXWS2P;TVB391 6P.XLS;  11/18/96;  7 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


RW-6 

95-3864-10 

10/30/96 

10/31/96 

11/4/96 

1.0 

1.0 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 


Langley  AFB 
96-3864 
WATER 
TVB31 104025 
MB31 10496 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

1 1/4/96 

1.1 

0.1 

Benzene 

71-43-2 

1 1/4/96 

12 

0.4 

ug/L 

Toluene 

108-88-3 

11/4/96 

3.3 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

11/4/96 

U 

0.4 

uq/L 

Ethyl  Benzene 

100-41-4 

1 1/4/96 

1.3 

0.4 

■leiaii 

Total  Xylenes  (m,p,o) 

1330-20-7 

11/4/96 

4.4 

0.4 

uq/L 

1 ,3,5-Trimethylbenzene 

F  108-67-8 

11/4/96 

13 

1  0.4 

1 ,2,4-Trimethylbenzene 

95-63-6 

11/4/96 

r  27 

0.4 

ug/L 

1 ,2,3-Trimethyl  benzene 

526-73-8 

1 1/4/96 

13 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

11/4/96 

46 

0.5 

ug/L 

K- _ — _ 

j^Suiioyale  Recovery:  120%  70%-136%  (Limits) 

IPID  Surrogate  Recovery:  ~  114%  70%-130%  (Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  aafestimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporbhg  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

=  Total  Volatile  Hydrocarbons. 


Analyst 


^  Approved 

TVBXWS3P;  TVB3864P.XLS:  11/8/96;  11 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


RW-13 
96-3906-1 2 
11/3/96 
11/4/96 
11/7/96 
1.0 
1.0 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 


729691.20210 
96-3906 
WATER 
TVB21 106025 
MB21 10796 


CompouncUlsm© 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH -Gasoline 

— 

11/7/96 

0.2 

0.1 

mg/L 

Benzene 

71-43-2 

11/7/96 

u 

0.4 

ug/L 

Toluene 

108-88-3 

11/7/96 

u 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

u 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

11/7/96 

1.0 

0.4 

ug/L 

Total  Xylenes  {m,p,o) 

1330-20-7  1 

11/7/96 

u 

0.4 

ug/L 

1 ,3,5-TrimethyIbenzene 

108-67-8 

11/7/96  1 

u 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

11/7/96 

1.5 

0.4 

ug/L  1 

'  1,2,3-Trimethylbenzene 

526-73-8 

11/7/96 

U 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

11/7/96 

24 

0.5 

L— 

PID  Surrooate  Recover/: 

1 1 6%  70%-l  ) 

I  - = - = - - - - - 1^14%  76%-127%  lUmilSJ  ! 

PID  Surrogate  Recovery:  —  " 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


nUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for.  but  not  detected. 

B  =  Compound  also  found  in  the  blank.  .... 

J  =  Indidates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


RW-15 

96-3906-1 1 

11/3/96 

11/4/96 

11/6/96 

1.0 

1.0 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number{s) 
Method  Blank 


729691,20210 
96-3906 
WATER 
TVB21106016 
MB21 10696 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

— 

TVH-Gasoline 

— 

11/7/96 

0.2 

0.1 

mg/L 

Benzene 

71-43-2 

11/7/96 

U 

0.4 

Toluene 

108-88-3 

11/7/96 

18 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

11/7/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

11/7/96 

U 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1 330-20-7 

11/7/96 

u 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

11/7/96 

u 

0.4 

Mt.WI 

1 ,2,4-Trimethyl  benzene 

95-63-6 

11/7/96 

0.5 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

11/7/96 

U 

0.4 

ug/L 

J  ,2,3,4-Tetramethylbenzene 

488-23-3 

11/7/96 

6.4 

0.5  . 

ug/L 

■■■ 

FlD  Surrogate  Recovery:  96%  70%-126%  (Limits) 

PID  Surrogate  Recovery:  121%  76%-127%  (Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


■QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indic^es  ah  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 
jD  =  Flame  ionization  detector. 

H  =  Total  Volatile  Hydrocarbons. 


Analyst 


Approved 

TV8XWS2P:TV33906P.XLS:  11M2/96:  12 


EVERGREEN  ANALYTICAL,  INC, 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 

Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


P-1 

96-3845-09 

10/29/96 

10/30/96 

1 0/30/96 

1.0 

1.0 


Client 

Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 


Langley  AFB 
96-3845 
WATER 
TVB21 030033 
MB21 03096 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

10/31/96 

0.4 

0.1 

mg/L 

Benzene 

71-43-2 

10/31/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

10/31/96 

2.3 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

10/31/96 

U 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

10/31/96 

2.9 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

10/31/96 

0.4 

0.4 

ug/L 

1,3,5-Trlmethylbenzene 

108-67-8 

10/31/96 

0.5 

0.4 

ug/L  1 

1,2,4-Trimethylbenzene 

95-63-6 

10/31/96 

U 

0.4 

ug/L  i 

1 ,2,3-Trimethylbenzene 

526-73-8 

10/31/96" 

1.5 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

10/31/96 

17 

0.5 

_u^Wj 

FID  Surrogate  Recovery:  119%  70%-126%  (Ui^^ 

PID  Surrogate  Recovery:  123%  76%-127%  (Limits)  i 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  yalue.  Value  exceeds  calibration  range. 


U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  i; 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


detected,  but  is  below  the  Reporting  Limit. 


Approved 


TVBXWS2,°:TVB3845P.XLS:  1 1/8/96:  9 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


Methods 

:  HA-4MP-1 1(3') 
:  96-3942-02 
:  11/6/96 
:  11/7/96 
;  11/9/96 
:  1.0 
:  1.0 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 
Soil  Extracted? 

Soil  Moisture 


72969.20210 

96-3942 

SOIL 

TVB1 1109027 
MB1 110996 
NO 

1  7.87% 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

n/H-Gasoline 

_ 

11/9/96 

U 

0.1 

mn  /Iro 

B^yizene 

71-43-2 

1 1/9/96 

U 

0.5 

II  iy/iN.y 

fin  /Irr? 

Toluene 

108-88-3 

1 ’1/9/96 

0.6 

0  6 

uy/ NU 

. . . 

Chlorobenzene 

’108-90-7 

11/9/96 

0  5 

ug/kg 

Ethyl  Benzene 

1 66-41 -4 

11/9/96 

0  5 

uy/Kg 

Total  Xylenes  (m,p,o) 

1330-20-7 

11/9/96 

”0^5 

uy/iN.g 

1 ,3,5-Trimethylbenzene 

_ i  68-67-8 

11/9/96 

1  \J  •xj 

0.5 

ug/kg 

1 ,2,4-Trimethylbenzene 

[  95-63-6 

11/9/96 

pBlS^ 

0.5 

ug/Kg 

!  un/kri 

1 ,2,3-Trimethylbenzene 

526-73-8 

11/9/96 

0.5 

ug/Kg 

no /If  n 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

11/9/96 

0.6 

wy/ i>.y 

ug/kg 

ll^  Jiurrogate  Recovery: 

40%  * 

- - - i 

50%-150% 

/Limitcl  1 

ourrogaxe  necovery:  40%* - ^"yTs'QQ/ 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments:  *  See  TVB1 1 1 09052  to  confirm  low  surrogate  recovery. 


QUALIFIERS  and  DEFINITIOM.q- 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit 
RL  =  Reporting  Umit.  ^ 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoio'nization  detector.  < 

FID  =  Flame  ionization  detector. 

=  Total  Volatile  Hydrocarbons. 


Analyst 


Approved 


TVBXWS1P;TVB3942P.XLS;  11/15/96;  3 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


HA-4MP-22(3’) 
96-3942-03 
11/6/96 
11/7/96 
11/9/96 
1.0 
1  n 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 
Soil  Extracted? 

Soil  Moisture 


72969.20210 

96-3942 

SOIL 

TVB1 1109028 

MB1110996 

NO 

14.03% 


Notes:  Total  Xylenes  consist  o.  three  Isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peah. 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

!  :  Wh:n  the  compound  Is  detected,  hut  Is  helow  the  Reporting  Umit. 

RL  =  Reporting  Limit. 

NA  =Not  Ayailable/Not  Applicabie. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


'  Approved 

TVBXWS1P;TVB3942P.XLS;  11/15/96;  4 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 


L  A 


Client  Sample  Number  :  A  Client  Project  :  Langley  AFB 

Lab  Sample  Number  :  96-3845-14  Lab  Work  Order  :  96-3845 

Date  Sampled  :  10/29/96  Matrix  :  SOIL 

Date  Received  :  1 0/30/96  Lab  File  Number(s)  :  TVB1 1101012 

Date  Prepared  :  11/1/96  Method  Blank  :  MB1110196 

FID  Dilution  Factor  :  1.0  Soil  Extracted?  :  NO 

PID  Dilution  Factor  :  1.0  Soil  Moisture  :  23.46% 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINmONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


r  1 


Analyst  Approved 


TVBXWS1P;TVBX3845.XLS:  1  1/9/96;  3 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


C(4’) 

96-3899-1 1 

11/1/96 

11/2/96 

11/4/96 

250 

250 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number{s) 
Method  Blank 
Soil  Moisture: 


729691.20210 

96-3899 

SOIL 

TVB2 1104032 
MEB2 110496 
20.52% 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample# 

Concentration 

RL# 

Units 

TVH-Gasoline 

— 

11/5/96 

2300 

25 

Benzene 

71-43-2 

11/5/96 

960 

126 

Toluene 

108-88-3 

11/5/96 

U 

126 

Chlorobenzene 

1 08-90-7 

11/5/96 

U 

126 

Ethyl  Benzene 

100-41-4 

11/5/96 

7600 

126 

Total  Xylenes  (m,p,o) 

1 330-20-7 

11/5/96 

17000 

126 

1 ,3,5-TrimethyIbenzene 

108-67-8 

11/5/96 

14000 

126 

1 ,2,4-Trimethyl  benzene 

95-63-6 

11/5/96 

37000  E 

126 

1 ,2,3-Trimethylbenzene 

526-73-8 

11/5/96 

19000 

126 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

11/5/96 

50000  E 

158 

IP 

FID  Surrogate  Recovery: 

HI  * 

50%-150% 

lS) 

PID  Surrogate  Recovery: 

HI  ♦ 

50%-150% 

(Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments:  #  =  Based  on  dry  weight.  _ 

*  =  High  Surrogate  Recovery  due  to  Hydrocarbon  Interference. 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


Approved 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


Surrogate  Recovery: 


D  Surrogate  Recovery: 


D1(6’) 

95-3864-13 

10/30/96 

10/31/96 

11/5/96 

250 

5.0;  1250 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 
Soil  Extracted? 

Soil  Moisture 


Langley  AFB 

96-3864 

SOIL 

TVB3 1104030,40,49 
MB31 10596,* 
YES 
22.67% 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample# 

Concentration 

RL# 

Units 

TVH-Gasoline 

— 

11/5/96 

1800 

32 

mg/kg 

Benzene 

71-43-2 

11/5/96 

330 

26 

ug/kg 

Toluene 

108-88-3 

11/5/96 

17000 

650 

ug/kg 

Chlorobenzene 

1 08-90-7 

11/5/96 

1700 

650 

ug/kg 

Ethyl  Benzene 

100-41-4 

11/5/96 

4000 

650 

ug/kg 

Total  Xylenes  (m,p,o) 

1 330-20-7 

11/5/96 

28000 

650 

ug/kg 

l,3,5~Trimethylbenzene 

1 08-67-8 

11/5/96 

22000 

650 

ug/kg 

1 ,2,4-Trimethyl  benzene 

95-63-6 

11/5/96 

82000 

650 

ug/kg 

1,2,3-Trimethyl  benzene 

526-73-8 

11/5/96 

16000 

650 

ug/kg 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

11/5/96 

47000 

810 

ug/kg 

HI  ** 


HI**;  116% 


50%-150%  (Limits) 


50%-150%  (Limits) 


Notes;  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments:  #  =  Based  on  dry  weight. 


_  *=  MEB1 10596;  **  High  Surrogate  Recovery  due  to  Hydrocarbon  interference. 


Extrapolated  value.  Value  exceeds  calibration  range. 

Compound  analyzed  for,  but  not  detected. 

Compound  also  found  in  the  blank. 

Indicates  anvOstimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
Reporting  Limit. 

=  Not  Available/Not  Applicable. 

=  Photoionization  detector. 

=  Flame  ionization  detector. 

=  Total  Volatile  Hydrocarbons. 


Analyst 


Approved 

TVBXWS3P:TV3864PA.XLS:  11/8/96;  2 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 

Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


G(5') 

96-3882-07 

10/31/96 

11/1/96 

11/6/96 

5.0 

5.0 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number{sl 
Method  Blank 
Soil  Extracted? 

Soil  Moisture 


Langley  AFB 

96-3882 

Soil 

TVB1 1106011 
MB1 110696A 
NO 

16.23% 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample# 

Concentration 

RL# 

Units 

TVH-Gasoline 

— 

11/6/96 

14 

0.6 

mg/kg 

Benzene 

71-43-2 

11/6/96 

49 

. ug/kg 

ug/kg 

Toluene 

108-88-3 

11/6/96 

75 

2.4 

Chlorobenzene 

108-90-7 

11/6/96 

U 

2.4 

ug/kg 

Ethyl  Benzene 

100-41-4 

11/6/96 

56 

2.4 

ug/kg 

Total  Xylenes  (m,p,o) 

1 330-20-7 

11/6/96 

120 

2.4 

ug/kg 

1 ,3,5-TrimethyIbenzene 

108-67-8 

11/6/96 

68 

2.4 

ug/kg 

1 ,2,4-T  rimethylbenzene 

95-63-6 

11/6/96 

58 

2.4 

ug/kg 

1,2,3-Trimethylbenzene 

526-73-8 

1 1  /6/96 

18 

_ 2.4 

ug/kg 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

11/6/96 

100 

3.0~ 

uQ/ka 

.  9|| 

FID  Surrogate  Recovery: 

128% 

50%-1 50% 

(L^H 

PID  Surrogate  Recovery: 

107% 

5C)%-150% 

(Limics) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments:  #  =  Dry  Basis 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  aji  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


Approved 


TVBx3882^B><388^<^^n4^96^ 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sampie  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


H(4') 

96-3882-08 

10/31/96 

11/1/96 

11/6,7/96 

2500 

2500,  500 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 
Soil  Extracted? 

Soil  Moisture* 


Langley  AFB 

96-3882 

Soil 

TVB1 1106040,12 
MEB1 110696 
YES 
15.53% 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

11/7/96 

13000 

300 

mg/kg 

Benzene 

71-43-2 

11/7/96 

1 5000 

1 200 

ug/kg 

Toluene 

108-88-3 

11/7/96 

’l  50000 

1266 . 

Chlorobenzene 

108-90-7 

11/6/96 

U 

. “246 . 

Ethyl  Benzene 

100-41-4 

11/7/96 

140000 

1266 . 

ug/kg 

Total  Xylenes  (m,p,o) 

1 330-20-7 

11/7/96 

120000 

1200 

ug/kg 

1 ,3,5-Trlmethylben2ene 

_ 108-67-8 

1i77/96 

86060 

1260 

ug/kg 

1 ,2,4-Trimethylbenzene 

"95-63-"6  . . . 

68000 

_ '1266  _ 

ug/kg 

1 ,2,3-Trimethylbenzene 

526-7~3-8 

i’l77/96 

_ 75066 

12o6‘"'~ 

ug/kg 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

_ 1 i77/96 

196666 

■“i5‘66 

ug/kg 

UlP  Surrogate  Recovery: 

HI* 

50%-1 50% 

(Limits) 

Surrogate  Recovery: 

Td%-"i  50%“ 

(Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments:  *  =  High  surrogate  recoveries  due  to  hydrocarbon  interference. 
#  =  Dry  Basis  _ 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoibnization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


Approved 


TVBx3882;TVBX3882.XLS:  11/15/96;  9 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


I 

96-3845-17 

10/29/96 

10/30/96 

11/1/96 

5.0 

5.0 


Client  Project 
Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 
Soil  Extracted? 

Soil  Moisture 


Langley  AFB 

96-3845 

SOIL 

TVB1 1101020 

MB1110196 

NO 

19.54% 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

TVH-Gasoline 

— - 

11/1/96 

21 

0.6 

mg/kg 

Benzene 

71-43-2 

11/1/96 

u 

ug/kg 

Toluene 

108-88-3 

11/1/96 

u 

ug/kg 

Chlorobenzene 

108-90-7 

11/1/96 

u 

2.5 

ug/kg 

Ethyl  Benzene 

100-41-4 

11/1/96 

56 

ug/kg 

Total  Xylenes  (m,p,o) 

_  1336-20-7 

11/1/96 

97 

ug/kg 

1 ,3,5-Trimethylbenzene 

108-67-8 

ri7l/96 

140 

ug/kg 

1 ,2,4-Trimethylbenzene 

95-63-6 

11/1/96 

170 

ug/kg 

1 ,2,3-Trimethylbenzene 

526-73-8 

11/1/96 

160 

ug/kg 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

_ 11/1/96 

600 

ug/kg 

■  'zr.'" 

FID  Surrogate  Recovery: 

127% 

50%-1 32% 

i  1 

PID  Surrogate  Recovery: 

106% 

72%-iT'8%" 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


TVBXWSIP; TVBX3845.XLS;  11/8/96;  6 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


Y(6’) 

96-3845-15 
1 0/29/96 
1 0/30/96 
11/1  /96 
1.0 
1.0 


Client  Project 
Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 
Soil  Extracted? 

Soil  Moisture 


Langley  AFB 

96-3845 

SOIL 

TVB11101014 

MB1110196 

NO 

18.34% 


Compound  Name 


TVH-Gasoline 


Cas  Number 


Analysis 

Date 

Sample 

Concentration 

RL 

Units 

11/1/96 

u 

0.1 

mg/kg 

QUALIFIERS  and  DEFINITIONS; 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Ij’mit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


TVBXWSIPJVBXaS'iS.XLS:  11/8/96;  4 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


Compound  Name 


TVH-Gasoline 


Y(IO’) 

96-3845-16 

10/29/96 

10/30/96 

11/1/96 

1.0 

1.0 


Client  Project 
Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 
Soil  Extracted? 

Soil  Moisture 


Langley  AFB 

96-3845 

SOIL 

TVB11101019 

MB1110196 

NO 

23.96% 


Cas  Number 


Analysis 

Date 

Sample 

Concentration 

RL 

Units 

u 

0.1 

mg/kg 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reportini^  Limit. 

NA  =  Not  Ayailable/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


Approved 


TVBXWS1P:TVBX3845.XLS;  11/8/96:  5 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


HA-4MP-1  (3' 
96-3942-01 
11/6/96 
11/7/96 
11/7/96 
1.0 
1.0 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 
Soil  Extracted? 

Soil  Moisture 


72969.20210 

96-3942 

SOIL 

TVB1 1106057 
MB1 110796 
NO 

15.43% 


Compound  Name 


TVH-Gasoline 


Benzene 


Toluene 


Chlorobenzene 


Ethyl  Benzene 


Total  Xylenes  (m,p,o) 


1 ,3,5-Trimethylbenzene 


1 ,2,4-Trimethylbenzene 


1 ,2,3-Trimethylbenzene 


1 ,2,3,4-Tetramethylbenzene 


Cas  Number 


71-43-2 


108-88-3 


108-90-7 


100-41-4 


1330-20-7 


108-67-8 


95-63-6 


526-73-8 


488-23-3 


Analysis 

Date 

Sample 

Concentration 

RL 

11/7/96 

U 

0.1 

11/7/96 

U 

0.5 

11/7/96 

1.3 

0.5 

11/7/96 

U 

0.5 

11/7/96 

U 

----- 

11/7/96 

0.7 

oTs" 

11/7/96 

U 

6“  5 

11/7/96 


11/7/96 


11/7/96 


ug/kg 


ug/kg 


Surrogate  Recovery: 


Surrogate  Recovery: 


50%-1 50%  (Limits) 


50%-1 50%  (Limits) 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  ymit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst  Approved 


TVBXWS1P:TVB3942P.XLS;  11/15/96;  2 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


4MP-5-4’-6' 

96-3845-01 

10/26/96 

10/30/96 

11/1/96 

1250 

1250 


Client  Project 
Lab  Work  Order 
Matrix 

Lab  File  Numberls) 
Method  Blank 
Soil  Extracted? 

Soil  Moisture 


Langley  AFB 

96-3845 

SOIL 

TVB1 1104008 
MEB1110496A 
YES 
24.23% 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

11/5/96 

3300 

165 

mg/kg 

Benzene 

71-43-2 

11/5/96 

’6700 

660 

ug/kg 

Toluene 

'108-88-3 

11/5/96 

U 

660 

ug/kg 

Chlorobenzene 

108-90-7 

11/5/96 

5100 

660 

ug/kg 

Ethyl  Benzene 

100-41-4 

11/5/96 

6800 

660 

ug/kg 

Total  Xylenes  (m,p,o) 

1330-20-7 

11/5/96 

_ 37000 

660 

ug/kg 

1 ,3,5-Trimethylbenzene  _ _ 

■l08-67-8 

i  1/5/96" 

4^00 

_ ^660  _ 

ug/kg 

1 ,2,4-Trimethylbenzene 

95-63-6 

11/5/96 

65000 

ug/kg 

1 ,2,3-Trimethylbenzene  _ 

526-73-8 

11/5/96 

_ 41000 

660 

ug/kg 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 _ 

i  1/5/96 

““sToob . 

_ 825 

r  ^ 

FID  Surrogate  Recovery: 

High* 

65%-129% 

pFd  Surrogate  Recovery: 

High* 

'65®7o"129%" 

(Limits 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments:*  High  surrogate  recovery  due  to  hydrocarbon  interference. 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  lndicateS'.an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst  Approved 


TVBXWS1P;TVBX3845.XLS;  11/8/96;  2 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 


^^^ient  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


P-4 

96-3916-02 

11/4/96 

11/5/96 

11/6/96 

1.0 

1.0 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  RIe  Number(s) 
Method  Blank 


729791.20210 

96-3916 

Water 

TVB31 106023 
MB31 10696 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

11/6/96 

2.8 

0.1 

mg/L 

Benzene 

71-43-2 

11/6/96 

25 

0.4 

ug/L 

Toluene 

108-88-3 

11/6/96 

U 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

11/6/96 

1.0 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

11/6/96 

41 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

11/6/96 

13 

0.4 

ug/L 

1 ,3,5-Trlmethylbenzene 

108-67-8 

11/6/96 

10 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

11/6/96 

42 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

11/6/96 

9.9 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

11/6/96 

99 

6.5 

ug/L 

BP  Surrogate  Recovery:  104%  50%-150%  (Limits) 

Surrogate  Recovery:  115%  50®/6-150%  (Limits) 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  L^mit. 

NA  =  Not  AVailable/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


Approved 


TVBXWS2P;TVB39 16P.XLS;  11/18/96;  3 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number  : 

Lab  Sample  Number  : 

Date  Sampled  : 

Date  Received  : 

Date  Prepared  : 

FID  Dilution  Factor  : 

PID  Dilution  Factor  : 

P-5 

95-3864-05 

10/30/96 

10/31/96 

11/1,14/1996 

1.0 

1.0 

Client  Project  Number 

Lab  Work  Order  : 

Matrix  : 

Lab  File  Number(s)  : 

Method  Blanks  : 

Langley  AFB 

96-3864 

WATER 

TVB31 030049* 
MB3110196* 

Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

11/1/96 

2.6 

0.1 

Benzene 

71-43-2 

11/1/96 

U 

0.4 

Toluene 

108-88-3 

11/1/96 

5.6 

0.4 

Chlorobenzene 

108-90-7 

11/1/96 

1.1 

0.4 

Ethyl  Benzene 

100-41-4 

11/1/96 

5.9 

0.4 

Total  Xylenes  (m,p,o) 

1 330-20-7 

11/1/96 

3.3 

0.4 

1 ,3,5-Trimethylben2ene 

108-67-8 

11/1/96 

5.9 

0.4 

1 ,2,4-T  rimethylbenzene 

95-63-6 

11/1/96 

0.5 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

11/1/96 

150  E-l- 

0.4 

ug/L 

1 ,2,3,4-Tetramethylben2ene 

488-23-3 

11/1/96 

31 

0.5 

■ 

FID  Surrogate  Recovery: 

110% 

70%-130% 

(uiW^r 

PID  Surrogate  Recovery: 

122% 

70%-130% 

(Limits) 

Notes:  Total  Xylenes  consist  of  three  Isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments:  *=  TVB31 1 1 1077  and  MB31 11496 _ _ 

+  =  Reanalyzed  out  of  holding  time  at  a  DF=  10  to  quantitate  1,2,3-TMB  giving  a  Concentration  of  210  ug/L. 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicatesr^n  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst  Approved 


TVBXWS3P:TVB3864P.XLS:  1  1/15/96:  6 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


r  1 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number  :  P-2  Client 

Lab  Sample  Number  :  96-3845-1 0  Lab  Work  Order 

Date  Sampled  :  10/29/96  Matrix 

Date  Received  :  10/30/96  Lab  File  Number(s) 

Date  Prepared  :  10/30/96  Method  Blank 

FID  Dilution  Factor  :  1.0 

PID  Dilution  Factor  :  1 .0 


Langley  AFB 
96-3845 
WATER 
TVB21 030030 
MB2103096 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gaso!ine 

— 

10/31/96 

u 

0.1 

mg/L 

Benzene 

71-43-2 

10/31/96 

u 

0.4 

ug/L 

Toluene 

i08-88-3 

10/31/96 

u 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

10/31/96 

u 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

10/31/96 

u 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1 330-20-7 

10/31/96 

u 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

10/31/96 

u 

0.4 

1 ,2,4-Trimethylben2ene 

95-63-6 

10/31/96 

u 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

10/31/96 

u 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

10/31/96 

u 

0.5 

ug/L 

Surrogate  Recovery: 


D  Surrogate  Recovery: 


96% 


101% 


70%-126%  (Limits) 


76%-127%  (Limits) 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  art  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reportirig  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 


FID  =  Flame  ionization  detector. 
I^H  =  Total  Volatile  Hydrocarbons. 


Analyst 


Approved 


TVBXWS2P;TVB3845P.XLS:  11/8/96;  10 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/801 5  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


P-3 

96-3845-1 1 
10/29/96 
10/30/96 
10/30/96 
1.0 
1.0 


Client 

Lab  Work  Order 
Matrix 

Lab  File  Number(s) 
Method  Blank 


Langley  AFB 
96-3845 
WATER 
TVB2 1030037 
MB21 03096 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

Units 

TVH-Gasoline 

— 

10/31/96 

1.0 

0.1 

mg/L 

Benzene 

71-43-2 

10/31/96 

U 

0.4 

ug/L 

Toluene 

108-88-3 

10/31/96 

2.8 

0.4 

ug/L 

Chlorobenzene 

108-90-7 

10/31/96 

1.5 

0.4 

ug/L 

Ethyl  Benzene 

100-41-4 

10/31/96 

1.1 

0.4 

ug/L 

Total  Xylenes  (m,p,o) 

1330-20-7 

10/31/96 

U 

0.4 

ug/L 

1 ,3,5-Trimethylbenzene 

108-67-8 

10/31/96 

5.0 

0.4 

ug/L 

1 ,2,4-Trimethylbenzene 

95-63-6 

10/31/96 

4.8 

0.4 

ug/L 

1 ,2,3-Trimethylbenzene 

526-73-8 

10/31/96 

U 

0.4 

ug/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

10/31/96 

1.7 

0.5 

FID  Surrogate  Recovery: 

95% 

70%-126% 

iBr  , 

PID  Surrogate  Recovery: 

101% 

76%-127% 

(Limits; 

Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments: 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  CompourvJ  also  found  in  the  blank. 

J  =  Indicates^an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst 


Approved 


TV8XWS2P;TVB3845P.XLS:  11/8/96;  11 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 


Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Prepared 
FID  Dilution  Factor 
PID  Dilution  Factor 


P-4  LNAPL 

96-3916-01 

11/4/96 

11/5/96 

11/6,13/96 

25000 

25000;  50000 


Client  Project  Number 
Lab  Work  Order 
Matrix 

Lab  RIe  Number(s) 
Method  Blank 


729791.20210 

96-3916 

OIL 

TVB21 106021* 
MEB1 10696 


Compound  Name 

Cas  Number 

Analysis 

Date 

Sample 

Concentration 

RL 

TVH-Gasoline 

— 

11/1 3/96 

1 50000 

2500 

Benzene 

71-43-2 

11/1 3/96 

U 

10000 

Toluene 

1 08-88-3 

11/13/96 

u 

10000 

Chlorobenzene 

1 08-90-7 

11/13/96 

1 oobooo 

10000 

Ethyl  Benzene 

100-41-4 

11/1 3/96 

570000 

10000 

Total  Xylenes  (m,p,o) 

1330-20-7 

11/13/96 

830000 

10000 

1 ,3,5-Trimethylbenzene 

108-67-8 

11/1 3/96 

400000 

10000 

1 ,2,4-Trimethylbenzene 

95-63-6 

11/1 3/96 

710000 

10000 

1 ,2,3-Trimethylbenzene 

526-73-8 

11/1 3/96 

610000 

10000 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

11/7/96 

3800000 

25000 

Units 


mg/kg 


ug/kg 


ug/kg 


ug/kg 


ug/kg 


ug/kg 


ug/kg 


ug/kg 


Surrogate  Recovery: 

HI  ** 

50%-150% 

(Limits) 

)  Surrogate  Recovery: 

HI  ** 

50%-150% 

(Limits) 

Notes:  Total  Xylenes  consist  of  three  Isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Comments:  *  =  and  TVB21 1 1 1067;  **  =  High  Surrogate  Recovery  due  to  Hydrocarbon  Interference. 


QUALIFIERS  and  DEFINITIONS: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
RL  =  Reporting  ymit. 

NA  =  Not  Available/Not  Applicable. 

PID  =  Photoionization  detector. 

FID  =  Flame  ionization  detector. 

TVH  =  Total  Volatile  Hydrocarbons. 


Analyst  Approved 

TVBXWS2P;TVB39 16P.XLS;  11/18/96:  2 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfieid  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Anion  Report 


Evergreen 
Samoie  # 

Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 

Client 
Samoie  ID. 

:  11/04/96 
:  11/05/96 
:  11/05/96 
:  11/05/96 

Matrix 

Client  Project  ID. 

Lab  Project  Number 
Method 

Detection  Limit 

Nitrate-N  ma/L 

Langley  AFB 

729791.20210 

96-3916 

EPA  300.0 
0.056  mg/L 

Dilution 

Factor 

96-391 6-02 

P-4 

Water 

<0.056 

1 

96-3916-02 

P-4 

Water 

<0.056 

1 

Duplicate 

96-3916-03 

Duplicate 

OW-9 

Water 

<0.056 

1 

96-3916-04 

OW-11 

Water 

<0.056 

1 

96-3916-06 

OW-115 

Water 

<0.056 

1 

Method  Blank  (WB1 10596)  Water  <0.056  1 


Quality  Assurance  * 


Soike  Amount 
(mg/L) 

96-3916-02  P-4 

Matrix  Spike  10.0 


96-3916-02  P-4 

Matrix  Spike  Dup  10.0 


MS/MSD  RPD 


Samoie  Result 

Soike  Result 

%  Recovery 

(mg/L) 

(mg/L) 

<0.25 

10.0 

100 

<0.25* 

9.9 

99 

0.20 


*  =  Quality  assurance  results  reported  as  Nitrate  (NO3). 


Approved 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Anion  Report 


Date  Sampled  : 

11/03/96 

Client  Project  ID. 

Langley  AFB 
729691.20210 

Date  Received  : 

11/04/96 

Lab  Project  Number 

96-3906 

Date  Prepared  : 

11/04/96 

Method 

EPA  300.0 

Date  Analyzed  : 

11/04/96 

Detection  Umit 

0.056  mg/L 

Evergreen 

Client 

Dilution 

Samole  # 

Samole  ID. 

Matrix 

Nitrate-N  ma/L 

Factor 

96-3906-01 

4MP-17 

Water 

<0.056 

1 

96-3906-02 

4MP-20 

Water 

0.11 

1 

96-3906-03 

4MP-19 

Water 

<0.056 

1 

96-3906-04 

4MP-16 

Water 

<0.056 

1 

96-3906-04 

4MP-16 

Water 

<0.056 

1 

Duplicate 

96-3906-05 

Duplicate 

4MP-14D 

Water 

<0.056 

1 

96-3906-06 

OW-114 

Water 

<0.056 

1 

96-3906-07 

4MP-15 

Water 

<0.056 

1 

96-3906-08 

4MP-12D 

Water 

<0.056 

1 

96-3906-09 

4MP-12M 

Water 

<0.056 

1 

96-3906-10 

4MP-21 

Water 

<0.056 

1 

Method  Blank  (WB1 1 0496  ) 

Water 

<0.056 

(WB1 1 0596) 

Water 

<0.056 

Quality  Assurance  * 


96-3906-04 


4MP-16 
Matrix  Spike 


Soike  Amount 

Samole  Result 

Soike  Result 

%  Recoverv 

(mg/L) 

(mg/L) 

(mg/L) 

10.0 

<0.25 

9.9 

99 

96-3906-04  4MP-1 6 

Matrix  Spike  Dup  1 0.0 


<0.25  9.7 


97 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Anion  Report 


Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 

:  11/03/96 
:  11/04/96 
:  11/04/96 
:  11/05/96 

Client  Project  ID. 

Lab  Project  Number 
Method 

Detection  Limit 

Langley  AFB 

729691.20210 

96-3906 

EPA  300.0 
0.056  mg/L 

Evergreen 
Samole  # 

Client 
Samole  ID. 

Matrix 

Nitrate-N  ma/L 

Dilution 

Factor 

96-3906-1 1 

RW-15 

Water 

<0.056 

1 

96-3906-12 

RW-13 

Water 

<0.056 

1 

Approved 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Anion  Report 


729691.20210 


Date  Sampled  : 

11/01/96 

Client  Project  ID.  : 

Langley  APB 

Date  Received  : 

11/02/96 

Lab  Project  Number  : 

96-3899 

Date  Prepared  : 

11/02/96 

Method  : 

EPA  300.0 

Date  Analy2ed  : 

11/02/96 

Detection  Limit  : 

0.056  mg/L 

Evergreen 

Client 

Dilution 

Samnle  # 

Samnle  ID. 

Matrix 

Nitrate-N  ma/L 

Factor 

96-3899-01 

4MP-1 

Water 

0.14 

1 

96-3899-01 

4MP-1 

Water 

0.13 

1 

Duplicate 

Duplicate 

96-3899-02 

4MP-13 

Water 

0.13 

1 

96-3899-03 

4MP-2 

Water 

IX) 

1 

96-3899-04 

4MP-4 

Water 

<0.056 

1 

96-3899-05 

4MP-1 1 

Water 

<0.056 

1 

96-3899-06 

4MP-5D 

Water 

<0.056 

1 

96-3899-08 

OW-113 

Water 

<0.056 

1 

96-3899-09 

4MP-5S 

Water 

<0.056 

1 

96-3899-10 

4MP-18 

Water 

<0.056 

1 

Method  Blank  (11/02/96) 

Water 

<0.056 

1 

Quality  Assurance  * 

Soike  Amount 

Sample  Result  Soike  Result 

%  Recovery 

(mg/L) 

(mg/L)  (mg/L) 

96-3899-01 

4MP-1 

Matrix  Spike 

10.0 

0.60  10.1 

95 

96-3899-Of 

4MP-1 

Matrix  Spike  Dup 

10.0 

0.60  10.0 

94 

MS/MSD  RPD 

*  =  Quality  assurance  results  reported  as  Nitrate  (NO3). 

- 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Anion  Report 


729691.20210 


Date 

Date 

Date 

Date 

Sampled 

Received 

Prepared 

Analyzed 

10/31/96 

11/01/96 

11/01/96 

11/01/96 

Client  Project  ID. 

Lab  Project  Number 
Method 

Detection  Limit 

Langley  APB 
96-3882 

EPA  300.0 
0.056  mg/L 

Evergreen 
Samole  # 

Client 
Samole  ID. 

Matrix 

Nitrate-N  ma/L 

Dilution 

Factor 

96-3882-01 

4MP-9 

Water 

<0.056 

1 

96-3882-02 

4MP-10 

Water 

0.55 

1 

96-3882-03 

4MP-6 

Water 

1.4 

1 

96-3882-04 

OW-1 2 

Water 

<0.056 

1 

96-3882-04 

Duplicate 

OW-12 

Duplicate 

Water 

<0.056 

1 

96-3882-05 

4MP-7 

Water 

0.11 

1 

Method  Blank 

(11/01/96) 

Water 

<0.056 

1 

Quality  Assurance  * 

Soike  Amount 
(mg/L) 

Samole  Result 
(mg/L) 

Soike  Result 
(mg/L) 

%  Recovery 

96-3882-04 

OW-12 
Matrix  Spike 

10.0 

<0.25 

9.1 

91 

96-3882-04 

OW-12 

Matrix  Spike  Dup 

10.0 

<0.25 

9.2 

92 

MS/MSD ;  RPD 

0.2 

EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Anion  Report 


Date  Sampled  :  1 0/30/96 

Date  Received  :  10/31/96 

Date  Prepared  :  10/31/96 

Date  Analyzed  :  10/31/96 


729691.20210 

Client  Project  ID.  :  Langley  AFB 

Lab  Project  Number  :  96-3864 

Method  :  EPA  300.0 

Detection  Limit  :  0.056  mg/L 


Evergreen 
Samole  # 

Client 

Samole  ID. 

Matrix 

Nitrate-N  ma/L 

Dilution 

Factor 

96-3864-02 

OW-1 02 

Water 

<0.056 

1 

96-3864-03 

OW-4 

Water 

<0.056 

1 

96-3864-03 

Duplicate 

OW-4 

Duplicate 

Water 

<0.056 

1 

96-3864-04 

OW-1 5 

Water 

<0.056 

1 

96-3864-05 

P-5 

Water 

<0.056 

1 

96-3864-06 

OW-1 07 

Water 

<0.056 

1 

96-3864-07 

OW-1 03 

Water 

<0.056 

1 

96-3864-08 

OW-1 06 

Water 

<0.056 

1 

96-3864-10 

RW-6 

Water 

<0.056 

1 

96-3864-1 1 

OW-1 1 1 

Water 

<0.056 

1 

96-3864-1 2 

OW-8 

Water 

<0.056 

1 

Method  Blank 

(10/31/96) 

Water 

<0.056 

1 

Quality  Assurance  * 

Soike  Amount 
(mg/L) 

Samole  Result 
(mg/L) 

Soike  Result 
(mg/L) 

%  Recoverv 

96-3864-03 

OW-4 

Matrix  Spike  10.0 

<0.25 

9.3 

93 

96-3864-03 

OW-4 

Matrix  Spike  Dup  10.0 

<0.25 

9.4 

94 

Approved 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Anion  Report 


Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 

:  10/29/96 
:  10/30/96 
:  10/30/96 
:  10/30/96 

Client  Project  ID. 

Lab  Project  Number 
Method 

Detection  Limit 

Langley  AFB 

729691-20210 

96-3845 

EPA  300.0 
0.056  mg/L 

Evergreen 
Samole  # 

Client 
Samole  ID. 

Matrix 

Nitrate-N  mo/L 

Dilution 

Factor 

96-3845-08 

OW-104 

Water 

0.67 

1 

96-3845-09 

P-1 

Water 

<0.056 

1 

96-3845-10 

P-2 

Water 

<0.056 

1 

96-3845-1 1 

P-3 

Water 

<0.056 

1 

96-3845-1 2 

OW-7 

Water 

<0.056 

1 

EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Anion  Report 


Langley  AFB 


Date  Sampled 

:  10/28,29/96 

Client  Project  ID.  : 

729691.20210 

Date  Received 

:  10/30/96 

Lab  Project  Number  : 

96-3845 

Date  Prepared 

:  10/30/96 

Method  : 

EPA  300.0 

Date  Analyzed 

:  10/30/96 

Detection  Limit  : 

0.056  mg/L 

Evergreen 

Client 

Dilution 

Samole  # 

Samole  ID. 

Matrix 

Nitrate-N  mo/L 

Factor 

96-3845-02 

OW-3 

Water 

<0.056 

1 

96-3845-02 

OW-3 

Water 

<0.056 

1 

Duplicate 

Duplicate 

96-3845-03 

4MP-3 

Water 

<0.056 

1 

96-3845-04 

OW-105 

Water 

<0.056 

1 

96-3845-05 

4MP-8 

Water 

<0.056 

1 

96-3845-06 

OW-13 

Water 

<0.056 

1 

96-3845-07 

OW-110 

Water 

<0.056 

1 

Method  Blank  (  1 0/30/96  ) 

<0.056 

Quality  Assurance  * 

Soike  Amount 

Samole  Result  Soike  Result  %  Recovery 

(mg/L) 

(mg/L)  (mg/L) 

96-3845-02 

OW-3 

Matrix  Spike 

10.0 

<0.25  9.3 

93 

96-3845-02  OW-3 

Matrix  Spike  Dup  10.0 


<0.25  9.3 


93 


MS/MSD  RRD 

s.. 

*  =  Quality  assurance  results  reported  as  Nitrate  (NO3). 


0.4 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Anion  Report 


Langley  AFB 


Date  Sampled 

:  11/04/96 

Client  Project  ID.  : 

729791.20210 

Date  Received 

:  11/05/96 

Lab  Project  Number  ; 

96-3916 

Date  Prepared 

:  11/05/96 

Method  : 

EPA  300.0 

Date  Analyzed 

:  11/05/96 

Detection  Limit  : 

0.076  mg/L 

Evergreen 

Client 

Dilution 

Samole  # 

Samole  ID. 

Matrix 

Nitrite-N  ma/L 

Factor 

96-3916-02 

P-4 

Water 

<0.076 

1 

96-391 6-02 

P-4 

Water 

<0.076 

1 

Duplicate 

Duplicate 

96-3916-03 

OW-9 

Water 

<0.076 

1 

96-3916-04 

OW-11 

Water 

<0.076 

1 

96-3916-06 

OW-115 

Water 

<0.076 

1 

Method  Blank 

(WB1 10596) 

Water 

<0.076 

1 

Quality  Assurance  * 

Soike  Amount 
(mg/L) 

Sample  Result 
(mg/L) . 

Soike  Result 
(mg/L) 

%  Recovery 

96-3916-02 

P-4 

Matrix  Spike  1 0.0 

<0.25 

10.3 

103 

96-3916-02 

P-4 

Matrix  Spike  Dup  1 0.0 

<0.25 

10.0 

100 

'.xn 


MS/MSD  RPD 


.3.2 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Anion  Report 


Date  Sampled 

11/03/96 

Client  Project  ID, 

Langley  AFB 
729691.20210 

Date  Received 

11/04/96 

Lab  Project  Number 

96-3906 

Date  Prepared 

11/04/96 

Method 

EPA  300.0 

Date  Analyzed 

11/04/96 

Detection  Limit 

0.076  mg/L 

Evergreen 
Samole  # 

Client 
Samole  ID. 

Matrix 

Nitrite-N  mo/L 

Dilution 

Factor 

96-3906-01 

4MP-17 

Water 

<0.076 

1 

96-3906-02 

4MP-20 

Water 

<0.076 

1 

96-3906-03 

4MP-19 

Water 

<0.076 

1 

96-3906-04 

4MP-16 

Water 

<0.076 

1 

96-3906-04 

4MP-16 

Water 

<0.076 

1 

Duplicate 

96-3906-05 

Duplicate 

4MP-14D 

Water 

<0.076 

1 

96-3906-06 

OW-114 

Water 

<0.076 

1 

96-3906-07 

4MP-15 

Water 

<0.076 

1 

96-3906-08 

4MP-12D 

Water 

<0.076 

1 

96-3906-09 

4MP-12M 

Water 

<0.076 

1 

96-3906-10 

4MP-21 

Water 

<0.076 

1 

Method  Blank  (WB1 1 0496  ) 

Water 

<0.076 

(WB1 1 0596) 

Water 

<0,076 

Quality  Assurance  * 


Soike  Amount 

Samole  Result 

Soike  Result 

%  Recoverv 

(mg/L) 

(mg/L) 

(mg/L) 

96-3906-04  4MP-16 

^  Matrix  Spike  10,0 

<0.25 

9.7 

98 

96-3906-04  4MP-16 

Matrix  Spike  Dup  1 0.0 

<0.25 

9.7 

97 

MS/MSD  RPD 


=  Quality 


Its  reported  as  Nitrite  (NO2) 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Anion  Report 


Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 

:  11/03/96 
:  11/04/96 
:  11/04/96 
:  11/05/96 

Client  Project  ID. 

Lab  Project  Number 
Method 

Detection  Limit 

Langley  AFB 

729691.20210 

96-3906 

EPA  300.0 
0.076  mg/L 

Evergreen 
Samole  # 

Client 
Sample  ID. 

Matrix 

Nitrite-N  mo/L 

Dilution 

Factor 

96-3906-1 1 

RW-15 

Water 

<0.076 

1 

96-3906-12 

RW-13 

Water 

<0.076 

1 

Approved 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Anion  Report 


Date  Sampled 

:  11/01/96 

Client  Project  ID. 

729691.20210 
Langley  AFB 

Date  Received 

:  11/02/96 

Lab  Project  Number 

96-3899 

Date  Prepared 

:  11/02/96 

Method 

EPA  300.0 

Date  Analyzed 

:  11/02/96 

Detection  Limit 

0.076  mg/L 

Evergreen 
Samole  # 

Client 

Samole  ID. 

Matrix 

Nitrite-N 

mg/L 

Dilution 

Factor 

96-3899-01 

4MP-1 

Water 

<0.076 

1 

96-3899-01 

Duplicate 

4MP-1 

Duplicate 

Water 

<0.076 

1 

96-3899-02 

4MP-13 

Water 

<0.076 

1 

96-3899-03 

4MP-2 

Water 

<0.076 

1 

96-3899-04 

4MP-4 

Water 

<:0.76** 

10 

96-3899-05 

4MP-1 1 

Water 

<0.076 

1 

96-3899-06 

4MP-5D 

Water 

<0.076 

1 

96-3899-08 

OW-113 

Water 

<0.076 

1 

96-3899-09 

4MP-5S 

Water 

<0.076 

1 

96-3899-10 

4MP-18 

Water 

<0.076 

1 

Method  Blank 

(11/02/96) 

Water 

<0.076 

1 

Quality  Assurance  * 

Soike  Amount 
(mg/L) 

Samole  Result 
(mg/L) 

Soike  Result 
(mg/L) 

%  Recovery 

96-3899-01 

4MP-1 

Matrix  Spike  10.0 

<0.25 

9.4 

94 

96-3899-01 

4MP-1 

Matrix  Spike  Dup  10.0 

<0.25 

10.0 

100 

MS/MSD  RPD 


5.8 


*  =  Quality  assurance  results  reported  as  Nitrite  (NO2). 
**  =  Raised  detection  limit  due  to  matrix  interference. 


/  /Analyst 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Anion  Report 


729691.20210 


Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 

:  10/31/96 
:  11/01/96 
:  11/01/96 
:  11/01/96 

Client  Project  ID. 

Lab  Project  Number 
Method 

Detection  Limit 

Langley  AFB 
96-3882 

EPA  300.0 
0.076  mg/L 

Evergreen 
Samole  # 

Client 
Samole  ID. 

Matrix 

Nitrite-N  mo/L 

Dilution 

Factor 

96-3882-01 

4MP-9 

Water 

<0.076 

1 

96-3882-02 

4MP-10 

Water 

<0.076 

1 

96-3882-03 

4MP-6 

Water 

<0.076 

1 

96-3882-04 

OW-12 

Water 

<0.076 

1 

96-3882-04 

Duplicate 

OW-12 

Duplicate 

Water 

<0.076 

1 

96-3882-05 

4MP-7 

Water 

<0.76** 

10 

Method  Blank  (11/01/96) 

Water 

<0.076 

1 

Quality  Assurance  * 


Soike  Amount 

Samole  Result 

Soike  Result 

%  Recovery 

(mg/L) 

(mg/L) 

(mg/L) 

96-3882-04 

OW-12 

Matrix  Spike 

10.0 

<0.25 

9.4 

94 

96-3882-04 

OW-12 

Matrix  Spike  Dup 

10.0 

<0.25 

9.1 

91 

“ .  '.XT 

MS/MSD  RPD 


2.9 


*  =  Quality  assurance  results  reported  as  Nitrite  {NO2). 
**  =  Raised  detection  limit  due  to  matrix  interference. 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Anion  Report 


Date  Sampled  : 

Date  Received  : 

Date  Prepared  : 

Date  Analy2ed  : 

10/30/96 

10/31/96 

10/31/96 

10/31/96 

Client  Project  ID.  : 

Lab  Project  Number  : 

Method  : 

Detection  Limit  : 

729691.20210 
Langley  AFB 
96-3864 

EPA  300.0 

0.076  mg/L 

Evergreen 
Samole  # 

Client 
Sample  ID. 

Matrix 

Nitrite-N  ma/L 

Dilution 

Factor 

96-3864-02 

OW-1 02 

Water 

<0.076 

1 

96-3864-03 

OW-4 

Water 

<0.076 

1 

96-3864-03 

Duplicate 

OW-4 

Duplicate 

Water 

<0.076 

1 

96-3864-04 

OW-1 5 

Water 

<0.076 

1 

96-3864-05 

P-5 

Water 

<0.076 

1 

96-3864-06 

OW-107 

Water 

<0.076 

1 

96-3864-07 

OW-103 

Water 

<0.076 

1 

96-3864-08 

OW-1 06 

Water 

<0.076 

1 

96-3864-10 

RW-6 

Water 

<0.076 

1 

96-3864-1 1 

OW-1 1 1 

Water 

<0.076 

1 

96-3864-12 

OW-8 

Water 

<0.076 

1 

Method  Blank  (10/31/96) 

Water 

<0.076 

1 

Quality  Assurance  * 

Soike  Amount 
(mg/L) 

Samole  Result  Soike  Result 

(mg/L)  (mg/L) 

%  Recoverv 

96-3864-03 

'.'\£ 

OW-4 

Matrix  Spike 

10.0 

<0.26  9.7 

97 

96-3864-03 

OW-4 

Matrix  Spike  Dup 

10.0 

<0.25  9.5 

95 

MS/MSD  RPD 


Approved 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Anion  Report 


Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 

:  10/29/96 
:  10/30/96 
:  10/30/96 
:  10/30/96 

Client  Project  ID. 

Lab  Project  Number 
Method 

Detection  Limit 

Langley  AFB 

729691.20210 

96-3845 

EPA  300.0 
0.076  mg/L 

Evergreen 
Samole  # 

Client 
Samole  ID. 

Matrix 

Nitrite-N  mo/L 

Dilution 

Factor 

96-3845-08 

OW-104 

Water 

<0.076 

1 

96-3845-09 

P-1 

Water 

<0.076 

1 

96-3845-1 0 

P-2 

Water 

<0.076 

1 

96-3845-1 1 

P-3 

Water 

<0.076 

1 

96-3845-1 2 

OW-7 

Water 

'  <0.076 

1 

EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Anion  Report 

Langley  AFB 


Date  Sampled  : 

10/28,29/96 

Client  Project  ID.  : 

729691.20210 

Date  Received  : 

10/30/96 

Lab  Project  Number  : 

96-3845 

Date  Prepared  : 

10/30/96 

Method  : 

EPA  300.0 

Date  Analyzed  : 

10/30/96 

Detection  Limit  : 

0.076  mg/L 

Evergreen 

Client 

Dilution 

Samole  # 

Samole  ID. 

Matrix 

Nitrite-N  mo/L 

Factor 

96-3845-02 

OW-3 

Water 

<0.076 

1 

96-3845-02 

OW-3 

Water 

<0.076 

1 

Duplicate 

Duplicate 

96-3845-03 

4MP-3 

Water 

<0.076 

1 

96-3845-04 

OW-105 

Water 

<0.076 

1 

96-3845-05 

4MP-8 

Water 

<0.076 

1 

96-3845-06 

OW-13 

Water 

<0.076 

1 

96-3845-07 

OW-1 1 0 

Water 

<0.076 

1 

Method  Blank  {  1 0/30/96  ) 

<0.076 

Quality  Assurance  * 

Soike  Amount 

Samole  Result  Soike  Result  %  Recovery 

(mg/L) 

(mg/L)  (mg/L) 

96-3845-02 

OW-3 

Matrix  Spike 

10.0 

<0.25'  9.3 

93 

96-3845-02 

OW-3 

Matrix  Spike  Dup 

10.0 

<0,25  9.6 

96 

MS/MSO  RRP 


3.4 


*  =  Quality  assurance  results  reported  as  Nitrite  (NO2). 


Analyst 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Anion  Report 


Date  Sampled 

11/04/96 

Client  Project  ID. 

Langley  AFB 
729791.20210 

Date  Received 

11/05/96 

Lab  Project  Number 

96-3916 

Date  Prepared 

11/05/96 

Method 

EPA  300.0 

Date  Analyzed 

11/05/96 

Detection  Limit 

0.25  mg/L 

Evergreen 
Samole  # 

Client 
Samole  ID. 

Matrix 

Sulfate  mo/L 

Dilution 

Factor 

96-3916-02 

P-4 

Water 

1.2 

1 

96-3916-02 

P-4 

Water 

1.2 

1 

Duplicate 

96-3916-03 

Duplicate 

OW-9 

Water 

<0.25 

1 

96-3916-04 

OW-11 

Water 

<0.25 

1 

96-3916-06 

OW-115 

Water 

<0.25 

1 

Method  Blank  (WB1 1 0596) 

Water 

'<0.25 

1 

nalvit 


Approved 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Anion  Report 


Langley  AFB 


Date  Sampled 

11/03/96 

Client  Project  ID. 

729691.20210 

Date  Received 

11/04/96 

Lab  Project  Number 

96-3906 

Date  Prepared 

11/04,05/96 

Method 

EPA  300.0 

Date  Analyzed 

11/04,05/96 

Detection  Umit 

0.25  mg/L 

Evergreen 

Client 

Dilution 

Samole  # 

Samole  ID. 

Matrix 

Sulfate  ma/L 

Factor 

96-3906-01 

4MP-17 

Water 

77.4 

10 

96-3906-02 

4MP-20 

Water 

20.6 

1 

96-3906-03 

4MP-19 

Water 

16.8 

1 

96-3906-04 

4MP-16 

Water 

46.0 

10 

96-3906-04 

4MP-16 

Water 

45.9 

10 

Duplicate 

Duplicate 

96-3906-05 

4MP-14D 

Water 

56.7 

10 

96-3906-06 

OW-114 

Water 

55.1 

10 

IP39O6-O7 

4MP-15 

Water 

865 

100 

96-3906-08 

4MP-12D 

Water 

114 

10 

96-3906-09 

4MP-12M 

Water 

74.7 

10 

96-3906-10 

4MP-21 

Water 

0,46 

1 

Method  Blank  (WB1 1 0496  ) 

Water 

<0.25 

(WB1 10596) 

Water 

.  <0.25 

Quality  Assurance 


Reference 

True  Value 

Result 

%  Recovery 

(mg/L) 

(mg/L) 

Alltech  anion  mixture  A 

Lot  #71 1152 

30.0 

30.2 

101 

EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Anion  Report 


Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 

:  11/03/96 
:  11/04/96 
:  11/04/96 
:  11/05/96 

Client  Project  ID. 

Lab  Project  Number 
Method 

Detection  Limit 

Langley  AFB 

729691.20210 

96-3906 

EPA  300.0 

0.25  mg/L 

Evergreen 
Samole  # 

Client 
Sample  ID. 

Matrix 

Sulfate  mo/L 

Dilution 

Factor 

96-3906-1 1 

RW-15 

Water 

8.5 

1 

96-3906-12 

RW-13 

Water 

0.68 

1 

EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Anion  Report 


729691.20210 


Date  Sampled  : 
Date  Received  : 
Date  Prepared 

Date  Analyzed  : 

11/01/96 

11/02/96 

11/02/96 

11/02/96 

Client  Project  ID.  : 

Lab  Project  Number  : 

Method  : 

Detection  Limit  : 

Langley  AFB 
96-3899 

EPA  300.0 

0.25  mg/L 

Evergreen 
Samoie  # 

Client 
Samoie  ID. 

Matrix 

Sulfate 

mg/L 

Dilution 

Factor 

96-3899-01 

4MP-1 

Water 

■  43.1 

10 

96-3899-01 

Duplicate 

4MP-1 

Duplicate 

Water 

41.4 

10 

96-3899-02 

4MP-13 

Water 

137 

10 

96-3899-03 

4MP-2 

Water 

38.1 

1 

96-3899-04 

4MP-4 

Water 

32.1 

1 

96-3899-05 

4MP-1 1 

Water 

55.5 

10 

96-3899-06 

4MP-5D 

Water 

2.8 

1 

96-3899-08 

OW-113 

Water 

55.5 

10 

96-3899-09 

4MP-5S 

Water 

3.3 

1 

96-3899-10 

4MP-1 8 

Water 

17.7 

1 

Method  Blank  (11/02/96) 

Water 

<0.25 

1 

Quality  Assurance  * 

Spike  Amount 
(mg/L) 

Samoie  Result 
(mg/L) 

Soike  Result  %  Recovery 

(mg/L) 

96-3899-01 

4MP-1 
Matrix  Spike 

10.0 

4.3 

13.6 

93 

96-3899-01 

4MP-1 

Matrix  Spike  Dup 

10.0 

4.3 

13.6 

92 

MS/MSD  RPD 

A 

0.3 

EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Anion  Report 


729691.20210 


Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 

:  10/31/96 
:  11/01/96 
:  11/01/96 
:  11/01/96 

Client  Project  ID. 

Lab  Project  Number 
Method 

Detection  Limit 

Langley  AFB 
96-3882 

EPA  300.0 
0.25  mg/L 

Evergreen 
Samole  # 

Client 
Sample  ID. 

Matrix 

Sulfate  mo/L 

Dilution 

Factor 

96-3882-01 

4MP-9 

Water 

39.6 

1 

96-3882-02 

4MP-10 

Water 

49.0 

10 

96-3882-03 

4MP-6 

Water 

44.8 

10 

96-3882-04 

OW-12 

Water 

2.9 

1 

96-3882-04 

Duplicate 

OW-12 

Duplicate 

Water 

3.0 

1 

96-3882-05 

4MP-7 

Water 

139 

10 

Method  Blank  (11/01/96) 

Water 

<0.25 

1 

Quality  Assurance 

Soike  Amount 
(mg/L) 

Sample  Result 
(mg/L) 

Spike  Result 
(mg/L) 

%  Recovery 

96-3882-04 

OW-12 

Matrix  Spike  10.0 

2.9 

11.9 

90 

96-3882-04 

OW-12 

Matrix  Spike  Dup  10.0 

2.9 

11.9 

90 

MS/MSD  RPD 


0.7 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Anion  Report 


Date 

Sampled 

10/30/96 

Client  Project  ID. 

Date 

Received 

10/31/96 

Lab  Project  Number 

Date 

Prepared 

10/31/96 

Method 

Date 

Analyzed 

10/31/96 

Detection  Limit 

Evergreen 

Client 

Samole  #  Samole  ID. 

Matrix 

Sulfate  ma/L 

96-3864-02 

OW-102 

Water 

42.4 

96-3864-03 

OW-4 

Water 

,  3.3 

96-3864-03 

OW-4 

Water 

3.3 

Duplicate 

Duplicate 

96-3864-04 

OW-15 

Water 

35.3 

96-3864-05 

P-5 

Water 

'<0.25 

96-3864-06 

OW-107 

Water 

10.8 

96-3864-07 

OW-103 

Water 

41.0 

96-3864-08 

OW-106 

Water 

8.5 

96-3864-10 

RW-6 

Water 

<0.25 

96-3864-11 

OW-1 1 1 

Water 

<0.25 

96-3864-12 

OW-8 

Water 

18.7 

Method  Blank 

(10/31/96) 

Water 

<0.25 

Quality  Assurance 

Soike  Amount 

Samole  Result 

Soike  Re: 

(mg/L) 

(mg/L) 

(mg/L) 

96-3864-03  OW-4 

Matrix  Spike  10.0 

’.XI 

3.3 

12.5 

96-3864-03  OW-4 

Matrix  Spike  Dup  10.0 

3.3 

12.5 

MS/MSD  RPD 

/  //Analyst 


729691.20210 
Langley  AFB 
96-3864 
EPA  300.0 
0.25  mg/L 

Dilution 

Factor 

10 

1 

1 

1 

1 

1 

10 

1 

1 

1 

1 

1 

%  Recovery 

93 

92 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Anion  Report 


Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 

:  10/29/96 
:  10/30/96 
:  10/30,31/96 
:  10/30,31/96 

Client  Project  ID. 

Lab  Project  Number 
Method 

Detection  Limit 

Langley  AFB 

729691.20210 

96-3845 

EPA  300.0 

0.25  mg/L 

Evergreen 
Samole  # 

Client 
Samole  ID. 

Matrix 

Sulfate  mo/L 

Dilution 

Factor 

96-3845-08 

OW-104 

Water 

31.0 

1 

96-3845-09 

P-1 

Water 

1.7 

1 

96-3845-10 

P-2 

Water 

18.1 

1 

96-3845-1 1 

P-3 

Water 

460 

100 

96-3845-12 

OW-7 

Water 

<0.25 

1 

EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Anion  Report 


Langley  AFB 


Date 

Sampled 

;  10/28,29/96 

Client  Project  ID.  : 

729691.20210 

Date 

Received 

:  10/30/96 

Lab  Project  Number  : 

96-3845 

Date 

Prepared 

:  10/30/96 

Method  : 

EPA  300.0 

Date 

Analyzed 

;  10/30/96 

Detection  Limit 

0.25  mg/L 

Evergreen 

Client 

Dilution 

Samole  #  Samole  ID. 

Matrix 

Sulfate  mo/L 

Factor 

96-3845-02 

OW-3 

Water 

<0.25 

1 

96-3845-02 

OW-3 

Water 

<0.25 

1 

Duplicate 

Duplicate 

96-3845-03 

4MP-3 

Water 

48.7 

10 

96-3845-04 

OW-105 

Water 

.  53.4 

10 

96-3845-05 

4MP-8 

Water 

14.6 

1 

96-3845-06 

OW-13 

Water 

47.1 

10 

96-3845-07 

OW-110 

Water 

47.7 

10 

Method  Blank  (  10/30/96  ) 

<0.25 

Quality 

Assurance 

Soike  Amount 

Samole  Result  Soike  Result  %  Recovery 

(mg/L) 

(mg/L)  (mg/L) 

96-3845-02 

OW-3 

Matrix  Spike 

10.0 

<0.25  9.4 

94 

96-3845-02 

OW-3 

Matrix  Spike  Dup  10.0  <0.25  9.3  93 

MS/MSD  RPP  0.3 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methane  Report  Form 

Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Extracted/Prepared 

Date  Analyzed 

4MP-1 

96-3899-01 

11/1/96 

11/2/96 

11/7/96 

11/7/96 

Client  Project  No. 

Lab  Work  Order 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

729691.20210 

96-3899 

1.00 

RSKSOP-175M 

Water 

GAS 11 07007 

Compound  Name 

Cas  Number 

Sample 

Concentration 

mg/L 

RL 

mg/L 

Methane 

74-82-8 

U 

0.002 

Temperature  : 

72.1  F 

Saturation 

Meth 

Amount  Injected  : 

0.5  ml 

Concentration  - 

Total  Volume  of  Sample  . : 

43  ml 

Concentration 

Meth 

Head  space  created  : 

4  ml 

in  Head  Space 

Methane  Area  : 

0  ug 

Atomic  weightIMethane) 


16  g 


Qualifiers  .> 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Approved 


AF3899.XLS 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Methane  Report  Form 


4MP-2 

96-3899-03 

11/1/96 

11/2/96 

11/7/96 

11/7/96 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


729691.20210 

96-3899 

1.00 

RSKSOP-175M 

Water 

GASl  1 07009 


Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

mg/L 

mg/L 

Methane 

74-82-8 

U 

0.002 

^erature 
jnt  Injected 
Total  Volume  of  Sample 
Head  space  created 
Methane  Area 


72.1  F 

Saturation 

Meth 

0 

0.5  ml 

Concentration 

43  ml 

Concentration 

Meth 

0 

4  ml 

in  Head  Space 

0  ug 

Atomic  weight(Methane) 


16  g 


Qualifiers 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


Approved 


AF3899.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfleld  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methane  Report  Form 

Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


4MP-3 

96-3845-03 

10/28/96 

10/30/96 

10/31/96 

10/31/96 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


Langley  AFB 
96-3845 
1.00 

RSKSOP-175M 

Water 

GAS1031008 


Sample 

Compound  Name  Cas  Number  Concentration  RL 

_ mg/L _ mg/L 


Methane 


74-82-8 


0.002 


0.002 


Temperature 
Amount  Injected 
Total  Volume  of  Sample 
Head  space  created 
Methane  Area 


67.4  F  Saturation  Meth 

0.5  ml  Concentration 

43  ml  Concentration  Meth 

_ _ 4_ml  in  Head  Space _ 

11.663  ug 


0.0015940: 


Atomic  weightIMethane) 


16  g 


Qualifiers 

'.xn 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


^  Approved 


AF3845.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Methane  Report  Form 


4MP-4 

96-3899-04 

11/1/96 

11/2/96 

11/7/96 

11/7/96 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


729691.20210 

96-3899 

1.00 

RSKSOP-175M 

Water 

GASH  07010 


Sample 

Compound  Name  Cas  Number  Concentration  RL 

_ _ _  mg/L _ _ _ mg/L 


Methane 


74-82-8 


0.049 


0.002 


•Derature 

unt  Injected 

Total  Volume  of  Sample 
Head  space  created 
Methane  Area 


72.2  F 

Saturation 

Meth 

0.011869528 

0.5  ml 

Concentration 

43  ml 

Concentration 

Meth 

0.037384199 

4  ml 

in  Head  Space 

276.02  ug 

Atomic  weight(Methane) 


16  g 


Qualifiers 

E  =  Extrapolated  wfilue. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


AF3899.XLS 


Analyst  //  Approved 


AF3899.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Methane  Report  Form 


4MP-5D 

96-3899-06 

11/1/96 

11/2/96 

11/7/96 

11/7/96 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


729691.20210 

96-3899 

20.00 

RSKSOP-175M 

Water 

GASH  0701 3 


Sample 

Compound  Name  Cas  Number  Concentration  RL 

_ mg/L _ mg/L 


Methane 


74-82-8 


2.84 


0.04 


^^Aerature 
^^^nt  Injected 
Total  Volume  of  Sample 
Head  space  created 
Methane  Area 


72.2  F 

Saturation 

Meth 

0.684232167 

0.025  ml 

Concentration 

43  ml 

Concentration 

Meth  _ 

2.155053725 

4  ml 

in  Head  Space 

795.574  ug 

Atomic  weight{Methane) 


16  g 


Qualifiers 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 


AF3899.XLS 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methane  Report  Form 


4MP-6 

96-3882-03 

10/31/96 

11/1/96 

11/6/96 

11/6/96 


Client  Project  No, 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


Langly  AFB 
96-3882 
1.00 

RSKSOP-175M 

Water 

GASH  0601 3 


Compound  Name 


Methane 


Cas  Number 


Sample 

Concentration 

mg/L 


RL 

mg/L 


74-82-8 


U 


0.002 


Temperature 
Amount  Injected 
Total  Volume  of  Sample 
Head  space  created 
Methane  Area 


69.5  F 
0.5  ml 
43  ml 

_ ^ml 

_ 0  ug 


Saturation 
Concentration 
Concentration 
in  Head  Space 


Meth 


Meth 


Atomic  weight(Methane) 


16  g 


Qualifiers  „  > 

E  =  Extrapdiated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Approved 


AF3882.XLS 


Tent  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 


Date  Extracted/Prepared 
Date  Analyzed 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
1303)  425-6021 

Methane  Report  Form 

4MP-6 

96-3882-03Dup 
10/31/96 
11/1/96 
11/6/96 

1 1  jcjoo 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  File  Nn 


Langly  AFB 
96-3882 
1.00 

RSKSOP-175M 

Wo«o. 

GAS1 106014 


Sample 

Compound  Name  Cas  Number  Concentration  RL 

_ mg/L _ mg/L 


Methane 


74-82-8 


U 


0.002 


^tfMiperature 
^^Aunt  Injected 
^^Ral  Volume  of  Sample 
Head  space  created 
Methane  Area 


69.4  F 

Saturation 

Meth 

0.5  ml 

Concentration 

43  ml 

Concentration 

Meth 

4  ml 

in  Head  Space 

0  ug 

Atomic  weightIMethane) 


16  g 


Qualifiers 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


Approved 


AF3882.XLS 


CD  c  m 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


^''^RGREEN  analytical,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

IVIethane  Report  Form 


4MP-7 

96-3882-05 

10/31/96 

11/1/96 

11/6/96 

11/6/96 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


Langly  AFB 
96-3882 
1.00 

RSKSOP-175M 

Water 

gash  0601 6 


Temperature 
Amount  Injected 
Total  Volume  of  Sample 
Head  space  created 
Methane  Area 


Atomic  weight(Methane) 


70  F 
0-5  ml 
43  ml 

_ 4_ml 

■  Q  ug 


Saturation 

Concentration 

Concentration 

Head  Space 


Meth 


Meth 


16  g 


Qualifiers 

~  ^■^rapolated  value. 

=  Compound  analyzed  for,  but  not  dei 

NA  -Not  Available/Not  Applicable. 

V 


Analyst 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methane  Report  Form 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


4MP-8 

96-3845-05 

10/28/96 

10/30/96 

10/31/96 

10/31/96 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


Langley  AFB 
96-3845 
1.00 

RSKSOP-175M 

Water 

GAS1031010 


Sample 

Compound  Name  Cas  Number  Concentration  RL 

_  mg/L _ mg/L 


Methane 


74-82-8 


0.003 


0.002 


•prature 

nt  Injected 

Total  Volume  of  Sample 
Head  space  created 
Methane  Area 


66  F  Saturation  Meth  0.000600787 

0.5  ml  Concentration 

43  ml  Concentration  Meth  _ 0.001 914564 

_ ^ml  in  Head  Space _ _ 

13.971  ug 


Atomic  weight! Methane) 


16  g 


Qualifiers 

E  =  Extrapolated  value. 

L)  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

•“'A  =Not  Available/Not  Applicable. 


Analyst 


^  Approved 


AF3845.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methane  Report  Form 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Extracted/Prepared 

Date  Analyzed 

4MP-9 

96-3882-01 

10/31/96 

11/1/96 

11/6/96 

11/6/96 

Client  Project  No. 

Lab  Work  Order 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

Langly  AFB 
96-3882 

1.00 

RSKSOP-175M 

Water 

GASH  06011 

Compound  Name 

Cas  Number 

Sample 

Concentration 

mg/L 

RL 

mg/L 

Methane 

74-82-8 

0.002 

0.002 

Temperature 
Amount  Injected 
Total  Volume  of  Sample 
Head  space  created 
Methane  Area 


69.7  F  Saturation  Meth 

0.5  ml  Concentration 

43  ml  Concentration  Meth 

_ 4_ml  in  Head  Space _ 

12.218  ug 


0.0016626 


Atomic  weight(Methane) 


16  g 


Qualifiers 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


AF3882.XLS 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methane  Report  Form 


4MP-12D 

96-3906-08 

11/3/96 

11/4/96 

11/8/96 

11/8/96 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


729691.20210 

96-3906 

20.00 

RSKSOP-175M 

Water 

GASH  08030 


Compound  Name 


Cas  Number 


Sample 

Concentration  RL 

mg/L  _ mg/L 


Methane 


74-82-8 


1.84 


0.04 


•berature 

unt  Injected 

Total  Volume  of  Sample 
Head  space  created 
Methane  Area 


73.7  F 

Saturation 

Meth 

0.44534941 6 

0.025  ml 

Concentration 

43  ml 

Concentration 

Meth 

1.398723241 

4  ml 

in  Head  Space 

517.819  ug 

Atomic  weight(Methane) 


16  g 


Qualifiers 

E  =  Extrapolated  Value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

'I A  =  Not  Available/Not  Applicable. 


Analyst 


AF3906.XLS 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 

Methane  Report  Form 


4MP-13 

96-3899-02 

11/1/96 

11/2/96 

11/7/96 

11/7/96 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  Rie  No. 


729691.20210 

96-3899 

1.00 

RSKSOP-175M 

Water 

GASH  07008 


Compound  Name 


Methane 


Cas  Number 


Sample 

Concentration 

mg/L 


RL 

mg/L 


74-82-8 


U 


0.002 


Tempei  lure  : 

72  F 

oaturation 

Meth 

Amount  Injected  : 

0.5  ml 

Concentration 

Total  Volume  of  Sample  : 

43  ml 

Concentration 

Meth 

Head  space  created  : 

4  ml 

in  Head  Space 

Methane  Area  : 

0  ug 

Atomic  weight(Methane) 


16  g 


Qualifiers  . 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  In  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


AF3899.XLS 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Compound  Name 


Methane 


Methane  Report  Form 


4MP-14D 

96-3906-05 

11/3/96 

11/4/96 

11/8/96 

11/8/96 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  Fiie  No. 


729691.20210 

96-3906 

10.00 

RSKSOP-175M 

Water 

GASl 108025 


Sample 

Cas  Number  Concentration 

_ mg/L 


RL 

mg/L 


74-82-8 


0.69 


0.02 


srature 
;nt  I'^jected 


Tot:;'  ''q:  r<  Sa'-iple 

Head  space  created 
Methane  Area 


72.6  F  Saturation  Meth  _ 0.1 66S00S . 

0,05  m!  Concentration 

^3  r.ji  Concentration  r.ieth  ■  _ 0.524933 ' 

_ 4  ml  in  Head  Space _ 

387.886  ug 


Atomic  weight(Methane) 


16  g 


Qualifiers 

E  =  Extrapolated  y^Iue. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


AF3906.XLS 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methane  Report  Form 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Extracted/Prepared 

Date  Analyzed 

4MP-14D 

96-3906-05Dup 

11/3/96 

11/4/96 

11/8/96 

11/8/96 

Client  Project  No. 

Lab  Work  Order 

Dilution  Factor 

Method 

Matrix 

Lab  RIe  No. 

729691.20210 

96-3906 

10.00 

RSKSOP-175M 

Water 

GASH  08027 

Compound  Name 

Cas  Number 

Sample 

Concentration 

mg/L 

RL 

mg/L 

Methane 

74-82-8 

0.68 

0.02 

i  T.r.r  'aturs 

A'  ...  L 


Se-ura+ion  .'.leth 
.C'-'  ml  C>:  r,’  en.  ■ ’ticn 


Head  space  created  :  4  ml  in  Head  Space 

Methane  Area  :  _ 382.357  ug 


Atomic  weight{Methane)  :  _ [ _ 16  g 


Qualifiers 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


^^^Approv^ 


AF3906.XLS 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

A 

Methane  Report  Form 

C^TO  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Extracted/Prepared 

Date  Analyzed 

4MP-15 

96-3906-07 

11/3/96 

11/4/96 

11/8/96 

11/8/96 

Client  Project  No. 

Lab  Work  Order 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

729691.20210 

96-3906 

10.00 

RSKSOP-175M 

Water 

GAS1 108029 

Compound  Name 

Cas  Number 

Sample 

Concentration 

mg/L 

RL 

mg/L 

Methane 

74-82-8 

0.07 

0.02 

erature 
ht  injacted 


Hsaci  s'pcics  crfcat£u 

Methane  Area 


Atomic  weight(Methane) 


72.6  F 

Saturation 

Meth 

0.0173746“ 

C.C5  n-.I 

Concentration 

m! 

Coftcentrat'cn 

Meth 

_ 

4  (Vil 

in  Head  cpace 

40.404  ug 

16  g 


Qualifiers 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


AF3906.XLS 


'  fO 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methane  Report  Form 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Extracted/Prepared 

Date  Analyzed 

4MP-16 

96-3906-04 

11/3/96 

11/4/96 

11/8/96 

11/8/96 

Client  Project  No. 

Lab  Work  Order 

Dilution  Factor 

Method 

Matrix 

Lab  RIe  No. 

729691.20210 

96-3906 

1.00 

RSKSOP-175M 

Water 

GAS 1108024 

Compound  Name 

Cas  Number 

Sample 

Concentration 

mg/L 

RL 

mg/L 

Methane 

74-82-8 

0.022 

0.002 

0.;  C 


rie^  space  crea'ced  :  _ need  Spcice 

Methane  Area  :  _ 126.246  ug 


Atomic  weight(Methane)  :  _ 16  g 


Qualifiers  . 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


AF3906.XLS 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

• 

Methane  Report  Form 

Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Extracted/Prepared 

Date  Analyzed 

4MP-17 

96-3906-01 

11/2/96 

11/4/96 

11/8/96 

11/8/96 

Client  Project  No. 

Lab  Work  Order 

Dilution  Factor 

Method 

Matrix 

Lab  RIe  No. 

729691.20210 

96-3906 

1.00 

RSKSOP-175M 

Water 

GAS 11 08021 

Compound  Name 

Cas  Number 

Sample 

Concentration 

mg/L 

RL 

mg/L 

Methane 

74-82-8 

U 

0.002 

72.5  F 

Saturation  Meth 

Ir.je: 

O.b  ml 

CcncontrL.tion 

.  .  ,  _ ■  .  ,  .  r  4  , 1 

V.  i  J  ,  ’1  Jvj  v»  : 

Head  space  created  : 

4  ml 

in  Head  Space 

Methane  Area  :  _ 

0  ug 

Atomic  weight(Methane)  :  _ 

16  g 

Qualifiers 

E  =  Extrapolated  vsriue. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

=  Not  Available/Not  Applicable. 


Analyst 


AF3906.XLS 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methane  Report  Form 

• 

Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Extracted/Prepared 

Date  Analyzed 

4MP-18 

96-3899-10 

11/1/96 

11/2/96 

11/7/96 

11/7/96 

Client  Project  No. 

Lab  Work  Order 

Dilution  Factor 

Method 

Matrix 

Lab  RIe  No. 

729691.20210 

96-3899 

1.00 

RSKSOP-175M 

Water 

GAS1 107017 

Compound  Name 

Cas  Number 

Sample 

Concentration 

mg/L 

RL 

mg/L 

Methane 

74-82-8 

0.009 

0.002 

"ampf  rT\-L 
•*,r'  -ni 


S'r>TUrc  ■  ’T 

Co.icer:  icn 


Met-- 


head  S(:ace  creatSv. 
Methane  Area 


_ 4  ml  in  Head  Space 

49.096  ug 


Atomic  weight(Methane) 


16  g 


Qualifiers 

E  =  ExtrapolatedN/alue. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Approved 


AF3899.XLS 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Client 


Methane  Report  Form 


4MP-19 

96-3906-03 

11/2/96 

11/4/96 

11/8/96 

11/8/96 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


729691.20210 

96-3906 

1.00 

RSKSOP-175M 

Water 

GASH  08023 


Compound  Name 


Methane 


Sample 

Cas  Number  Concentration 

mg/L 


RL 

mg/L 


74-82-8 


U 


0.002 


e.'ature 

nt  Ir.jiiCti:// 
V  '  '-i  j  l;-  "C  C 


Head  space  created 
Methane  Area 


72.6  F  Saturation  Meth 

O.b  m!  Concentration 

;T>.I  Ccr. r: : n t  Metii 

4  ml  in  i-ieed  capacc 

_ 0  ug 


Atomic  weight(Methane) 


16  g 


Qualifiers 

E  =  Extrapolated  value. 

U  =  Compound:  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


AF3906.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Methane  Report  Form 


4MP-20 

96-3906-02 

11/2/96 

11/4/96 

11/8/96 

11/8/96 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  RIe  No. 


729691.20210 

96-3906 

1.00 

RSKSOP-175M 


Water 

GASH  08022 


Compound  Name 


Sample 

Cas  Number  Concentration 

_ _ mg/L 


RL 

mg/L 


Methane 


74-82-8 


U 


0.002 


'  "-mperri'' ■  tre 

: 

i:  3  F 

Sat’,  ratir  "i 

,-;mc  .':ec:oc 

— . 

C  -5  TT 

CtMct'-.'cn/pon 

Head  space  creat.  . 

— 

4  m* 

i;i  rieaa  Space 

Methane  Area 

: 

0  ug 

Atomic  weight(Methane) 

16  g 

Meth 


Qualifiers  .i 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


Approved" 


AF3906.XLS 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Methane  Report  Form 


4MP-21 

96-3906-10 

11/3/96 

11/4/96 

11/8/96 

11/8/96 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


729691.20210 

96-3906 

100.00 

RSKSOP-175M 

Water 

GASH  08032 


Compound  Name 


Sample 

Cas  Number  Concentration 

_ mg/L 


RL 

mg/L 


Methane 


74-82-8 


5.1 


0.2 


72.8  F 

Saturation  Meth 

1.227495'" 

0.CO5  ml 

C'jncantrction 

.  ct.':  c.  ■ 

4:' 

Head  space  created 

Methane  Area 

4  mi 

ill  head  Space 

285.448  ug 

Atomic  weight(Methane) 


16  g 


Qualifiers 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 


Analyst 


^  Approved 


AF3906.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Methane  Report  Form 


OW-3 

96-3845-02 

10/28/96 

10/30/96 

10/31/96 

10/31/96 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


Langley  AFB 

96-3845 

50.00 

RSKSOP-175M 

Water 

GAS1031007 


Compound  Name 


Sample 

Cas  Number  Concentration 

_ mg/L 


RL 

mg/L 


Methane 


74-82-8 


4.3 


0.1 


npenturo 
A  ount  !r:j-  cted 

-j  y,-  e-., 

l"ic.c»Ci  opwi-  -  crc3it^ 

Methane  Area 


68.2  F 
C.O'  T* 


480.766  ug 


Sa^urati.'T.n  Meth 
Cc  :ceritr='Jon 
C;:"p  '■'cn  iVetii 

I"  . -.ooj  vi-oca 


Atomic  weight(Methane) 


16  g 


Qualifiers 

E  =  Extrapolates  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


AF3845.XLS 


EVERGREEN  ANALYTICAL.  INC, 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Methane  Report  Form 


OW-4 

96-3864-03 

10/30/96 

10/31/96 

11/8/96 

11/8/96 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


Langley  AFB 
96-3864 
100.00 

RSKSOP-175M 

Water 

GASH  08008 


Compound  Name 


Sample 

Cas  Number  Concentration 

_ mg/L 


RL 

mg/L 


Methane 


74-82-8 


5.8 


0.2 


er?tLire 
'nt  iiiiected 
'  '  f-’ 


Head  space  created 
Methane  Area 


69.3  F 


0.005  ml 
■  '■Z  ml 
4*  ml 


Saturation  Meth 
Concentration 

■.T.’"3tiGn  (Oovh 
in  r-.ead  Space _ 


1.380867' 


4.373': 


321.114  ug 


Atomic  weight(Methane) 


16  g 


Qualifiers 

E  =  Extrapolated  '^alue. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


AF3864.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 


Methane  Report  Form 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Extracted/Pre  pared 

Date  Analyzed 

OW-7 

96-3845-12 

10/29/96 

10/30/96 

10/31/96 

10/31/96 

Client  Project  No. 

Lab  Work  Order 

Dilution  Factor 

Method 

Matrix 

Lab  RIe  No. 

Langley  AFB 
96-3845 

25.00 

RSKSOP-175M 

Water 

GAS1031019 

Compound  Name 

Cas  Number 

Sample 

Concentration 

mg/L 

RL 

mg/L 

Methane 

74-82-8 

4.21 

0.05 

I  emperat'.'re 
A' ■car.:  !  'ctc  * 


70.6  F  Satur.  ion  Math 

O.C.-.  nl  Conaanv  .ticp. 


Head  space  cre^^ied 

Methane  Area 


_ ^ml  in  Head  Space 

942.548  ug 


Atomic  weight(Methane) 


16  g 


Qualifiers 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Approved 


AF3845.XLS 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Methane  Report  Form 


OW-8 

96-3864-12 

10/30/96 

10/31/96 

11/8/96 

11/8/96 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  Rle  No. 


Langley  AFB 
96-3864 
100.00 

RSKSOP-175M 

Water 

GAS1 108018 


Compound  Name 


Sample 

Cas  Number  Concentration 

_ mg/L 


RL 

mg/L 


Methane 


74-82-8 


0.6 


0.2 


'ature 
t  Injec-iad 

KcaO  ;ip3C2  CrScLwCi 

Methane  Area 


69.6  F 
C.OO?  ml 


31.739  ug 


Saturation  Meth 
Concentration 
Cg  r  r.  e  n  tr-^t ;  o  n  1.'.  c  :h 

in  i-if:2d  Sp  !  _ 


0.1364853P’ 


0.4 


Atomic  weight(Methane) 


16  g 


Qualifiers 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound,  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Approved 


AF3864.XLS 


CO  ! 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methane  Report  Form 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Extracted/Prepared 

Date  Analyzed 

OW-9 

96-3916-03 

11/4/96 

11/5/96 

11/6/96 

11/6/96 

Client  Project  No. 

Lab  Work  Order 

Dilution  Factor 

Method 

Matrix 

Lab  File  No. 

729791.20210 

96-3916 

100.00 

RSKSOP-175M 

Water 

GAS1 106019 

Compound  Name 

Cas  Number 

Sample 

Concentration 

RL 

mg/L 

mg/L 

Methane 

74-82-8 

7.6 

0.2 

rp  oersture 

A.n  nc  ir’ect^^  ■* 


r,-:  Sar 


Methane  Area 


Atomic  weight(Methane) 


ess  f 


6 

o 

/i  r 

1 

424.858 

16 

Sat’jration  Meth 
Conc^PiTctic-.n 
'^or':erl:ra'^ior 


Qualifiers 

E  =  Extrapolated^value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


AF3916.XLS 


EVERGREEN  ANALYTICAL,  INC. 


4036  Youngfield  St. 

Wheat  Ridge,  CO  80033 

(303)  425-6021 

Sample  Number 

Methane  Report  Form 

OW-11 

Client  Project  No. 

729791.20210 

Lab  Sample  Number 

96-3916-04 

Lab  Work  Order 

96-3916 

Date  Sampled 

11/4/96 

Dilution  Factor 

50.00 

Date  Received 

11/5/96 

Method 

RSKSOP-175M 

Date  Extracted/Prepared 

11/6/96 

Matrix 

Water 

Date  Analyzed 

11/6/96 

Lab  File  No. 

GAS 1106020 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

mg/L 

mg/L 

Methane  74-82-8  7.8  0.1 


erature 
fit  irjected 


69  F 


i  '.6b  :'PaCe  crcL. 

Methane  Area 


C.G1  m 
4-  rn 


Saturation  Meth 
Concentration 


1.832^4319 


875.508  ug 


Atomic  weight(Methane) 


16  g 


Qualifiers 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


AF3916.XLS 


: 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methane  Report  Form 


Client  Sample  Number 

Lab  Sample  Number 

Date  Sampled 

Date  Received 

Date  Extracted/Prepared 

Date  Analyzed 

OW-12 

96-3882-04 

10/31/96 

11/1/96 

11/6/96 

11/6/96 

Client  Project  No. 

Lab  Work  Order 

Dilution  Factor 

Method 

Matrix 

Lab  RIe  No. 

Langly  AFB 
96-3882 

50.00 

RSKSOP-175M 

Water 

GAS1 106015 

Compound  Name 

Cas  Number 

Sample 

Concentration 

RL 

mg/L 

mg/L 

Methane 

74-82-8 

2.1 

0.1 

Te'ioerat^jre 
A.  '  .rt 
T--:  '/c 


_e 

y  'i  rr.l 
T.l 


•  aturaticn 
Co.icenr  'a  icn 
r  r-i.:*  r'cn 


Me^h 


0.4E 


Methane  Area 


229.735  ug 


Atomic  weight(Methane) 


16  g 


Qualifiers 

E  =  Extrapolatedf  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 


Analyst 


AF3882.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 


!n^t  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Methane  Report  Form 


OW-13 

96-3845-06 

10/29/96 

10/30/96 

10/31/96 

10/31/96 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


Langley  AFB 

96-3845 

20.00 

RSKSOP-175M 

Water 

GAS1031011 


Compound  Name 


Sample 

Cas  Number  Concentration 

_ mg/L 


RL 

mg/L 


Methane 


74-82-8 


0.65 


0.04 


erature 
nt  injected 


iOTe-  '.'cl-.'-  of  on 
Head  spaca  cieatuJ 
Methane  Area 


68.4  F 
0.025  ml 


_ ^ml 

180.079  ug 


Saturation  Meth  _ 0,1 5'^87c6f 

Concentration 

C  Moth  _ 0.49  '1 0- 

in  Head  Space _ 


Atomic  weight(Methane) 


16  g 


Qualifiers 

E  =  Extrapolated  v^lue. 

U  =  Compouhd  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 

Analyst  ^  Approved 


AF3845.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Methane  Report  Form 


OW-13 

96-3845-06DUP 

10/29/96 

10/30/96 

10/31/96 

10/31/96 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  RIe  No. 


Langley  AFB 

96-3845 

20.00 

RSKS0P-175M 

Water 

GAS1031012 


Compound  Name 


Sample 

Cas  Number  Concentration 

_ mg/L 


RL 

mg/L 


Methane 


74-82-8 


0.62 


0.04 


■  emper'tu'.' 

"PC  .  ■■  ■■  .  .d 

.30  coated 

Methane  Area 


Atomic  weight(Methane) 


68  •  F 

Sa  uration  Meth 

0.1 

O.C  m! 

Ccf  ''fr.'Lra.ion 

4  mi 

in  1  .ead  Space 

172.597  ug 

16  g 

Qualifiers 

-XT 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


^  Approved 


AF3845.XLS 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


A 

Methane  Report  Form 

w 

Client  Sample  Number 

OW-15 

Client  Project  No. 

Langley  AFB 

Lab  Sample  Number 

96-3864-04 

Lab  Work  Order 

96-3864 

Date  Sampled 

10/30/96 

Dilution  Factor 

10.00 

Date  Received 

10/31/96 

Method 

RSKSOP-175M 

Date  Extracted/Prepared 

11/8/96 

Matrix 

Water 

Date  Analyzed 

11/8/96 

Lab  File  No. 

GAS1 108009 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

mg/L 

mg/L 

Methane 

74-82-8 

0.23 

0.02 

^^^^rature 

:  69.3  F 

Saturation  Meth 

0.05430SG4' 

lr-‘v:Ctsd 

:  0.05  rril 

Concentration 

1  'o  •. 

:  •  r*:  rr.; 

*  */  '*  C  ^  1  *  "*  c  ^  C‘  i*  i  T 1^. 

0.171  nv:/:,:'' 

Head  space  created 

:  4  n'ii 

i  I .  i“«  C  Q  d  O  p  V.  G 

Methane  Area 

:  126.293  ug 

Atomic  weight(Methane) 


16  g 


Qualifiers 

E  =  Extrapolated  v^lue. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


z 


Approved 


AF3864.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


r  1 


Methane  Report  Form 


L  A 


Client  Sample  Number  :  OW-102  Client  Project  No.  :  Langley  AFB 

Lab  Sample  Number  :  96-3864-02  Lab  Work  Order  :  96-3864 

Date  Sampled  :  1 0/30/96  Dilution  Factor  :  1 .00 

Date  Received  :  10/31/96  Method  :  RSKS0P-175M 

Date  Extracted/Prepared  :  1 1  /8/96  Matrix  :  Water 

Date  Analyzed  :  11/8/96  Lab  File  No.  :  GAS1 108007 


Sample 

Compound  Name  Cas  Number  Concentration  RL 

_ mg/L _ _ _ mg/L 

Methane  74-82-8  0.01 1  0.002 


Ter 

aR'. ,  .r- 

T.:.tA|  \' 

Methane  Area 


Atomic  weight(Methane) 


Qualifiers 

E  =  Extrapolakted  vilue. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable, 


Analyst 


AF3864.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Client 


liient  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Methane  Report  Form 


OW-103 

96-3864-07 

10/30/96 

10/31/96 

11/8/96 

11/8/96 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


Langley  AFB 
96-3864 
1.00 

RSKSOP-175M 

Water 

GAS1 108013 


Compound  Name 


Sample 

Cas  Number  Concentration 

_ mg/L 


RL 

mg/L 


Methane 


74-82-8 


U 


0.002 


perat'jre 
unt  Injected 


Head  space  crcdtad 
Methane  Area 


69.3  F  Saturation  Meth 

0.5  mi  Ccncentration 

rr.l  Cc.'icer'.'TC-co';  Math 

4  ml  ii'i  Hoag  Space _ 

_ 0_ug 


Atomic  weight(Methane) 


16  g 


Qualifiers 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 


AF3864.XLS 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Compound  Name 


Methane 


Methane  Report  Form 


OW-104 

96-3845-08 

10/29/96 

10/30/96 

10/31/96 

10/31/96 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


Langley  AFB 
96-3845 
1.00 

RSKS0P-175M 

Water 

GAS1031014 


Sample 

Cas  Number  Concentration 

_ mg/L 


RL 

mg/L 


74-82-8 


U 


0.002 


Tempci;  jr-3 
Ar.i0U'  n:  ;tec' 

head  space 

Methane  Area 


F 

■  r  r-  -  I 

_ 

0  ug 


Satr"atiQn  Meth 
Conct;-'?:ra:\'!n 

in  Space 


Atomic  weight(Methane) 


16  g 


Qualifiers 

E  =  Extrapofated^alue. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =Not  Available/Not  Applicable. 


AF3845.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


li^t  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Methane  Report  Form 


OW-105 

96-3845-04 

10/28/96 

10/30/96 

10/31/96 

10/31/96 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


Langley  AFB 
96-3845 
1.00 

RSKSOP-175M 

Water 

GAS1031009 


Compound  Name 


Sample 

Cas  Number  Concentration 

_ mg/L 


RL 

mg/L 


Methane 


74-82-8 


U 


0.002 


^l^erature 

66.2  F 

Saturation  Meth 

0.5  nr.l 

Concentration 

H.ecQ  space  creaiad 

4  mi 

^  fv'e’-h 

in  Heao  Space 

Methane  Area 

0  ug 

Atomic  weight(Methane) 

;  16  g 

Qualifiers 

E  =  Extrapolated  v^lue. 

U  =  Compoufid  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


_ 

^  Approved 


AF3845.XLS 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Methane  Report  Form 


OW-106 

96-3864-08 

10/30/96 

10/31/96 

11/8/96 

11/8/96 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


Langley  AFB 
96-3864 
10.00 

RSKSOP-175M 

Water 

GAS1 108014 


Sample 

Compound  Name  Cas  Number  Concentration  RL 

_ mg/L _ mg/L 


Methane 


74-82-8 


0.08 


0.02 


I  ?'';'  neroture 

Ar  -r  'r.jcc*.  J 


Head  space  created 
Methane  Area 


_ ^ml  in  Heau  Space 

47.259  ug 


Atomic  weight(Methane) 


16  g 


Qualifiers  -  v<£ 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


miiv 


Analyst 


AF3864.XLS 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Client 


Methane  Report  Form 


OW-107 

96-3864-06 

10/30/96 

10/31/96 

11/8/96 

11/8/96 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  RIe  No. 


Langley  AFB 
96-3864 
1.00 

RSKSOP-175M 

Water 

GASH  08011 


Compound  Name 


Sample 

Cas  Number  Concentration 

_ mg/L 


RL 

mg/L 


Methane 


74-82-8 


0.021 


0.002 


^l^erature 

69.6  F 

Saturation  Meth 

0.0051528 

o.r  ml 

Concantraricn 

^ 

""  «  1 

1  \  \ 

0J2J ■ 

Head  space  created 

4  mi 

’.pj  ric5C  Space 

Methane  Area  : 

119.85  ug 

Atomic  weiqht(Methane)  : 

16  g 

Qualifiers 

E  =  Extrapolated  v^lue. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


AF3864.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Methane  Report  Form 


OW-107 

96-3864-06Dup 

10/30/96 

10/31/96 

11/8/96 

11/8/96  , 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  RIe  No. 


Langley  AFB 
96-3864 
1.00 

RSKSOP-175M 

Water 

GAS1 108012 


Sample 

Compound  Name  Cas  Number  Concentration 

_  mg/L 


RL 

mg/L 


Methane 


74-82-8 


0.021 


0.002 


;n'' 


..ur : 


6S.L  F  Saturaiicn  -h 

0.-'  r,-\!  C')r.cer!'r:r.icn 


Head  space  created  :  _ ^rni  in  Head  Spact 

Methane  Area  :  _ 1 1 8.563  ug 


Atomic  weight(Methane) 


16  g 


Qualifiers  .x£ 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Availabie/Not  Applicable. 


Analyst 


Approved 


AF3864.XLS 


EVERGREEN  ANALYTICAL.  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Analysis  Report 

w 

Date  Sampled 

:  10/31/96 

Client  Project  ID. 

729691.20210 
Langley  APB 

Date  Received 

;  11/1/96 

Lab  Project  Number 

96-3882 

Date  Prepared 

:  11/4/96 

Method 

EPA  310.1 

Date  Analyzed 

:  11/4/96 

Detection  Limit 

5.0  mg  CaCOa/L 

Evergreen 
Sample  # 

Client 

Samole  ID. 

Matrix 

Total 

Alkalinity  (ma  CaCO^/L) 

Dilution 

Factor 

96-3882-02 

4MP-10 

Water 

231 

1 

96-3882-02 

Duplicate 

4MP-10 

Duplicate 

Water 

231 

1 

r  1 


Mathod  Eiarik  (11/4/GG)  <5.0 


Reference 

ERA  Minerals 
Lot  #  0725-96-1 1 


Quality  Assurance 

True  Value  Result 

(mgCaCOa/L)  (mgCaCOa/L) 

120  114 


EVERGREEN  ANALYTICAL, 
4036  Youngfield  St.  Wheat  Ridge, 
(303)  425-6021 


Date  Sampled  :  11/1/96 

Date  Received  :  11/2/96 

Date  Prepared  :  11/5/96 

Date  Analyzed  :  1 1  /5/96 


Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 


10/28&29/96 

10/30/96 

11/4/96 

11/4/96 


Client 
Ub  P 
Meth 
Detec 


Evergreen  Client 

Sample  #  Sample  I 


96-3899-1 1  C  (4’) 


T 


Evergreen 
Ramole  # 

Client 

Ramole  ID. 

Matrix 

Aik; 

96-3845-02 

OW-3 

Water 

96-3845-02 

Duplicate 

OW-3 

Duplicate 

Water 

96-3845-06 

OV/-13 

Water 

96-3845-07 

OW-1 1 0 

Water 

h  .'nod  B!an:; 

■11/4/  ■) 

# 

Quality  Assurance 


Reference 


True  Value  ..RMylS 

(mgCaCOa/L)  (mgCaCOa/L) 


Minerals  ERA  Lot  0725-96-1 1  120 


114 


Analyst 


Analyst 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Methane  Report  Form 


P-5 

96-3864-05 
10/30/96 
10/31/96 
11/8/96 
1 1  /8/96 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


Langley  AFB 
96-3864 
100.00 

RSKSOP-175M 

Water 

GAS1 108010 


Compound  Name 


Sample 

Cas  Number  Concentration 

_ mg/L 


RL 

mg/L 


Methane 


74-82-8 


8.1 


0.2 


sratura 

Toxi  v'ji-..  '.o  J 

Head  space  created 
Methane  Area 


_^_^2F  Saturation’  Meth  _ 1 .932047 

0.005  mi  Ccrcsi'.tration 


_ 4  ml  in  Head  Space 

449.288  ug 


Atomic  weight(Methane) 


16  g 


Qualifiers 

E  =  Extrapolated  Value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

'A  =  Not  Available/Not  Applicable. 


Analyst 


Approved 


AF3864.XLS 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 


(303)  425-6021 


Analysis  Report 


Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 

:  10/28&29/96 
:  10/30/96 
:  11/4/96 
:  11/4/96 

Client  Project  ID. 

Lab  Project  Number 
Method 

Detection  Limit 

Langley  AFB 
:  729691.20210 
:  96-3845 
:  EPA  310.1 
•  5.0  mg  CaC03/L 

Evergreen 
Samole  # 

Client 
Samole  ID. 

Matrix 

Total  Dilution 

Alkalinity  (mo  CaCO,/L)  Factor 

96-3845-02 

OW-3 

Water 

172 

1 

96-3845-02 

Duplicate 

OW-3 

Duplicate 

Water 

'l73 

1 

S6-3645-06 

OVV-lo 

Water 

433 

1 

96-3845-07 

OW-110 

Water 

434 

1 

Quality  Assurance 


Reference 


True  Value  Result 

(mgCaCOa/L)  (mgCaCOaA.) 


Minerals  ERA  Lot  0725-96-1 1  120 


114 


%  Recovery 


95 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methane  Report  Form 


P-3 

96-3845-1 1 

10/29/96 

10/30/96 

10/31/96 

10/31/96 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


Langley  AFB 

96-3845 

5.00 

RSKSOP-175M 

Water 

GAS1031018 


Compound  Name 


Cas  Number 


Sample 

Concentration 

mg/L 


RL 

mg/L 


Methane 


74-82-8 


0.37 


0.01 


F 

Saturation  Meth 

0.0352676 

.'It 

C.1  r:M 

Cc»"',en'rE':icn 

toil'.  VC:‘. ij’i.C  Cr 

4  J  IT.  I 

C.:  ivietn 

Head  space  created 

4  ml 

in  Head  Space 

Methane  Area 

415.175  ug 

Atomic  weight(Methane) 

16  g 

Qualifiers 

E  =  Extrapolated  Value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

Available/Not  Applicable. 

Analyst 


AF3845.XLS 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


evergreen  analytical,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methane  Report  Form 


P-4 

96-3916-02 

11/4/96 

11/5/96 

11/6/96 

11/6/96 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


729791.20210 

96-3916 

50.00 

RSKSOP-175M 

Water 


GAS1 106017 


Compound  Name 


Cas  Number 


Methane 


74-82-8 


Sample 
Concentration 
mg/L 

6.8 


0.1 


Tc  T 
Ar'i'. 


c 'cyation 
L.oncc‘{"*r3ti  t 


Meth 


riudG  CrcUL'oCi 

Methane  Area 


4  nil  in  i  iid  Space 

761.31  ug 


Atomic  weight(Methane) 


Qualifiers 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Methane  Report  Form 


P-1 

96-3845-09 

10/29/96 

10/30/96 

10/31/96 

10/31/96 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


Langley  AFB 

96-3845 

20.00 

RSKSOP-175M 

Water 

GAS1031016 


Compound  Name 


Cas  Number 


Sample 

Concentration 

mg/L 


RL 

mg/L 


Methane 


74-82-8 


1.57 


0.04 


Head  space  created 
Methane  Area 


70.6  F  Saturation  Meth 

C.C7S  rr’  Ccr,cen’.r^;tinr. 


_ -vO  \:.l  C^.'.cci.uai.or.  ivit,,;! 

_ ^ml  in  Head  Space _ 

438.568  ug 


0.3771 f97' 


•:  O  • 


Atomic  weight(Methane) 


16  g 


Qualifiers 

E  =  Extrapolated  Value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

■'4  =  Not  Available/Not  Applicable. 


Approved 


AF3845.XLS 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge.  CO  80033 
(303)  425-6021 


Methane  Report  Form 


Client  Sample  Number 

P-2 

Client  Project  No. 

Langley  AFB 

Lab  Sample  Number 

96-3845-10 

Lab  Work  Order 

96-3845 

Date  Sampled 

10/29/96 

Dilution  Factor 

5.00 

Date  Received 

1 0/30/96 

Method 

RSKSOP-175M 

Date  Extracted/Prepared 

10/31/96 

Matrix 

Water 

Date  Analyzed 

10/31/96 

Lab  File  No. 

GAS1031017 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

mg/L 

mg/L 

Methane 

74-82-8 

0.05 

0.01 

*  I  ■  f-* 

Head  space  created 
Methane  Area 


_ 7(^  S?Vjrat:on  f.  ‘.h 

0.1  I  •!  :n^rr  'n 

_ 4_ml  in  Head  Space _ 

54.697  ug 


0 


Atomic  weight(Methane) 


16  g 


Qualifiers 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


AF3R4ti.XLS 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Methane  Report  Form 


RW-13 

96-3906-12 

11/3/96 

11/4/96 

11/8/96 

11/8/96 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


729691.20210 

96-3906 

100.00 

RSKSOP-175M 

Water 

GAS 1108034 


Compound  Name 


Sample 

Cas  Number  Concentration 

_ mg/L 


RL 

mg/L 


Methane 


74-82-8 


4.1 


0.2 


rature 

r.t  lr]“~:;ec 


Tcjt....  '/c  -'  V.  j  ■  T.i 

Head  space  created 
Methane  Area 


74.2  F  Saturation  Meth  _ 0.9800294S 

0.0C2  rn!  Ccncentratio.o 


4  ml  in  Head  Space 

227.901  ug 


Atomic  weight(Methane) 


16  g 


Qualifiers 

E  =  Extrapolated  value. 

U  =  Compoundranalyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


^  T^proved 


AF3906.XUS 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methane  Report  Form 


RW-15 

Client  Project  No. 

96-3906-1 1 

Lab  Work  Order 

11/3/96 

Dilution  Factor 

11/4/96 

Method 

11/8/96 

Matrix 

11/8/96 

Lab  Pile  No. 

729691.20210 

96-3906 

100.00 

RSKSOP-175M 

Water 

GAS1 108033 


Sample 

Compound  Name  Cas  Number  Concentration  RL 

_  mg/L _ mg/L 


Methane 


74-82-8 


1.2 


0.2 


f'  :  /  ...  -  i  ‘  - 

Head  space  created 
Methane  Area 


O.C'.r  ml  ■■■iii'-'  •  don 


_ ^ml  in  Head  Space 

68.158  ug 


Atomic  weight(Methane) 


16  g 


Qualifiers 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


AF3906.XLS 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methane  Report  Form 


^roht  Sample  Number 

OW-1 1 5 

Client  Project  No. 

729791.20210 

Lab  Sample  Number 

96-3916-06 

Lab  Work  Order 

96-3916 

Date  Sampled 

11/4/96 

Dilution  Factor 

50.00 

Date  Received 

11/5/96 

Method 

RSKSOP-175M 

Date  Extracted/Prepared 

11/6/96 

Matrix 

Water 

Date  Analyzed 

11/6/96 

Lab  RIe  No. 

GASH  06021 

Sample 

Compound  Name 

Cas  Number 

Concentration 

RL 

mg/L 

mg/L 

Methane 

74-82-8 

7.3 

0.1 

erature 


.'TC  inj^ctei: 


Head  space  created 

Methane  Area 


!■;! 


Atomic  weight(Methane) 


69.4  F  Saturation  Meth  _ 1 .7551 

_ 0.£1  m!  Ccncentration 

_ _ C.  _ 

_ ^mi  if!  Heau  Space _ 

816.303  ug 


16  g 


Qualifiers 

E  =  Extrapolated  \ralue. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


AF3916.XLS 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Methane  Report  Form 


RW-6 

96-3864-10 

10/30/96 

10/31/96 

11/8/96 

11/8/96 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


Langley  AFB 
96-3864 
100.00 

RSKSOP-175M 

Water 

GAS1 108016 


Sample 

Compound  Name  Cas  Number  Concentration  RL 

_  mg/L _ mg/L 


Methane 


74-82-8 


5.4 


0.2 


1  - 


A: 


,csnfrj.Tion 


Head  space  created  :  _ 4^  ml  in  Head  Space 

Methane  Area  :  _ 300.861  ug 


Atomic  weight(Methane) 


16  g 


Qualifiers 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


7 


Approved 


AF3864.XLS 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


TIent  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Methane  Report  Form 


OW-1 1 3 

96-3899-08 

11/1/96 

11/2/96 

11/7/96 

11/7/96 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


729691.20210 

96-3899 

1.00 

RSKSOP-175M 

Water 

GASH  0701 4 


Compound  Name 


Sample 

Cas  Number  Concentration 

_ mg/L 


RL 

mg/L 


Methane 


74-82-8 


0.002 


0.002 


Head  space  created 
Methane  Area 


72.3  F  Saturation  Meth  _ 0l00050712 

G.r  m!  Ccnc^nrrFtion 


_ 4_ml  in  Head  Space 

1 1 .793  ug 


Atomic  weight(Methane) 


16  g 


Qualifiers 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

^•A  =  Not  Available/Not  Applicable. 


AF3899.XLS 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfleld  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Methane  Report  Form 


OW-114 

96-3906-06 

11/3/96 

11/4/96 

11/8/96 

11/8/96 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  RIe  No. 


729691.20210 

96-3906 

10.00 

RSKSOP-175M 


Water 

GAS1 108028 


Compound  Name 


Sample 

Cas  Number  Concentration  RL 

_ mg/L _ mg/L 


Methane 


74-82-8 


0.65 


0.02 


i  e-.T 


7.  3_r  Sc/  jrat  i 

r  r-,i  C'-t -."ntia- c.'. 


Head  space  created 
Methane  Area 


_ 4_mi  in  Head  Space 

365.546  ug 


Atomic  weight(Methane) 


16  g 


Qualifiers  ^  ^ 

E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


# 

/  Approved 


EVERGREEN  ANALYTICAL,  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Methane  Report  Form 


OW-1 1 0 

96-3845-07 

10/29/96 

10/30/96 

10/31/96 

10/31/96 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


Langley  AFB 

96-3845 

20.00 

RSKSOP-175M 

Water 

GAS1031013 


Sample 

Compound  Name 

Cas  Number 

Concentration 

mg/L 

RL 

mg/L 


Methane 


74-82-8 


0.63 


0.04 


perature 


Head  space  created 
Methane  Area 


ee  F  Saturation  Meth  _ 0J51014- 

0.(725  rn(  Ccncentrat’cn 

5  rrtl  _  C.4  =2' 

_ ^ml  in  Head  Space _ 

175.588  ug 


Atomic  weight(Methane) 


16  g 


Qualifiers 

E  =  Extrapoteted  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


Approved 


AF3845.XLS 


EVERGREEN  ANALYTICAL.  INC. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Client  Sample  Number 
Lab  Sample  Number 
Date  Sampled 
Date  Received 
Date  Extracted/Prepared 
Date  Analyzed 


Methane  Report  Form 


OW-1 1 1 

96-3864-1 1 

10/30/96 

10/31/96 

11/8/96 

11/8/96 


Client  Project  No. 
Lab  Work  Order 
Dilution  Factor 
Method 
Matrix 
Lab  File  No. 


Langley  AFB 
96-3864 
100.00 

RSKSOP-175M 

Water 

GASH  0801 7 


Sample 

Compound  Name  Cas  Number  Concentration  RL 

_ mg/L _  mg/L 


Methane 


74-82-8 


5.2 


0.2 


•perrtura 


m! 


Satur:-  ion  Meth 
■,cer  ■  *icr. 


1/ 


Head  space  created  :  _ ^ml  ...  Head  opace 

Methane  Area  :  _ 288.92  ug 


Atomic  weight(Methane) 


16  g 


Qualifiers  vi 
E  =  Extrapolated  value. 

U  =  Compound  analyzed  for,  but  not  detected. 
B  =  Compound  also  found  in  the  blank. 

RL  =  Reporting  Limit. 

NA  =  Not  Available/Not  Applicable. 


Analyst 


AF3864.XLS 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021  • 

Analysis  Report 


Date  Sampled  :  11/1/96 

Date  Received  :  11/2/96 

Date  Prepared  :  11/4/96 

Date  Analyzed  :  11/4/96 


Client  Project  ID. 
Lab  Project  Number 
Method 

Detection  Limit 


729691.20210 
Langley  APB 
96-3899 
EPA  310.1 
5.0  mg  CaCOs/L 


Evergreen 
Samole  # 

Client 

Samole  ID. 

Matrix 

Total 

Alkalinitv  (mo  CaCO^/L) 

Dilution 

Factor 

96-3899-04 

4MP-4 

Water 

278 

1 

96-3899-04 

4MP-4 

Water 

278 

1 

DupuC^t'":;  Duplicate 


Reference 


ERA  Minerals 
Lot  #  0725-96-1 1 


Quality  Assurance 

True  Value  Result 

(mgCaCOa/L)  (mgCaCOa/L) 

120  114 


%  Recovery 


95 


Analyst 


Approved 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Analysis  Report 


Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 

;  11/3/96 
:  11/4/96 
:  11/6/96 
:  11/6/96 

Client  Project  ID. 

Lab  Project  Number 
Method 

Detection  Limit 

729691.20210 
:  Langley  AFB 
:  96-3906 
:  EPA  310.1 
:  5.0  mg  CaCOa/L 

Evergreen 
Samole  # 

Client 
Samole  ID. 

Matrix 

Total  Dilution 

Alkalinity  (mo  CaCO^/L)  Factor 

96-3906-05 

4MP-14D 

Water 

304 

1 

96-3906-05 

r-v 

4MP-14D 

r>, .  ,-st* 

Water 

307 

1 

r  iethc 


V 1 1  n 


<0.0 


Quality  Assurance 

Reference  True  Value  Result  %  Recovery 

(mgCaCOa/L)  (mgCaCOg/L) 

ERA  Minerals  120  114  95 

Lot  #0725-96-11 


EVERGREEN  ANALYTICAL,  Inc. 

4036  Youngfield  St.  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Analysis  Report 

Date  Sampled 
Date  Received 
Date  Prepared 
Date  Analyzed 

:  11/4/96 
:  11/5/96 
:  11/13/96 
:  11/13/96 

Client  Project  ID.  : 

Lab  Project  Number  : 

Matrix  : 

Method  : 

729791.20210 
Langley  AFB 
96-3916 
Organic 

ASTM  D  5057 

Evergreen 
Sample  # 

Client 

Sample  ID. 

Specific  Gravity  @  60 

‘’F 

96-3916-01 

P-4  LNAPL 

0.8054 

OCT. -NOV.  1997 


L  J 


Evergreen  Analytical,  Inc. 

4036  Youngfleld  St.,  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  ID  :  4MP-5S 

Lab  Sample  ID  :  97-4059-06A 
Date  Collected  :  10/07/97 

Date  Received  :  10/10/97 

Client  Project  ID  :  729691.20110 

Lab  Work  Order  :  97-4059 

Sample  Matrix  ;  Water 

Method:  SW8020A 

BTEX  + 

Date  Prepared  :  10/14/97 

Date  Analyzed  :  10/14/97 

Lab  File  ID  : 

Method  Blank  : 

TVB21014\015R0101.D  Effective  Dilution  :  1 

MB2101497 

Compound  Name 

CAS  Number 

Concentration 

RL 

Units 

Benzene 

71-43-2 

u 

0.4 

ijg/L 

Toluene 

108-88-3 

u 

0.4 

mq/l 

Chlorobenzene 

108-90-7 

0.4 

0.4 

Mg/L 

Ethylbenzene 

100-41-4 

2 

0.4 

Mg/L 

m.p-Xylene 

1330-20-7 

2.7 

0.4 

pg/L 

o-Xylene 

95-47-6 

2.7 

0.4 

gg/L 

r-  's 

1 ,2,3-T  rimethylbenzene 

526-73-8 

1.6 

0.4 

pg/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

16 

0.5 

gg/L 

Surroctate  Recovery:  1,2,4-Trichlorobenzene 

111% 

50  -  150 

QC  Limits 

Comme.  »ts: 

( 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elutc.  The  Xylene  RL  is  for  a  single  peak. 


Qualiflers: 


E  -  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =*  Compound  analyzed  for,  but  not  detected, 

B  ~  Compound  also  found  in  the  blank. 

J  *  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  limit. 
S  *  Spike  Recovery  outside  accepted  recovery  limits. 


0L 


Analyst 


Definitions: 


RL  *  Reporting  Limit 

TVH  =*  Total  Volatile  Hydrocarbons 

TEH  =*  Total  Extractable  Hydrocarbons 


i 


Approved 


I0/I&97 1:26:26  PM 


Evergreen  Analytical,  Inc. 

4036  Yonngfield  St,  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 

Client  Sample  ID  :  4MP-5D 

Lab  Sample  ID  :  97-405 9-05 A  Client  Project  ID  :  729691.20110 

Date  Collected  :  10/07/97  Lab  Work  Order  :  97-4059 

Date  Received  ;  10/10/97  Sample  Matrix  :  Water 


Method:  SW8020A 

BTEX  + 

Date  Prepared  :  10/14/97 

LabFUelD  : 

TVB21014\014R0101.D 

Effective  Dilution  :  1 

Date  Analyzed  :  10/14/97 

Method  Blank  : 

MB2101497 

Compound  Name 

CAS  Number 

Concentration 

RL 

Units 

Benzene 

71-43-2 

3.3 

0.4 

pg/L 

Toluene 

108-88-3 

U 

0.4 

pg/L 

Chlorobenzene 

108-90-7 

U 

0.4 

tjg/L 

Ethylbenzene 

100-41-4 

2.9 

0.4 

ijg/L 

m,p-Xylene 

1330-20-7 

5.5 

0.4 

pg/L 

o-Xylene 

95-47-6 

4.1 

0.4 

gg/L 

1,3  5-Tnrn3^hv'!b-^::zene 

108-67-S 

5.8 

0.<l 

pg/L 

1  1  rirr.d  .I'i;  -fe 

*  ■  •.)  *  i 

5.1 

0.4 

1 ,2,3,4-T  etramethylbenzene 

488-23-3 

50 

0.5 

pg/L 

Surrogate  Recovery:  1,2,4-TrichIorobenzene 

137% 

50  -  150 

QC  Limits 

Date  Prepared  :  10/14/97 

Lab  File  ID  : 

TVB21014\050R0101.D 

Effective  Dilution  :  10 

Date  Analyzed  :  10/15/97 

Method  Blank  : 

MB2101597 

Comocund  Name 

CAS  Number 

Concentration 

RL 

Units 

1  2,vTrir.'eth-(teiirer;e 

‘c  5-G3-6 

93 

4 

MgA- 

f..jv!  j.  1  ^  r  i  .I.h-  *. 

.  ■.  .  •  1  - 

;  X  /b 

sr  -  150 

Q'J  Lii'-'.i.f': 

Comments: 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elutc.  The  Xylene  RJL  is  for  a  single  peak. 

QuaUflers:  Definitions: 

E  ^  Extrapolated  value.  Value  exceeds  calibration  range.  RL  “  Reporting  Limit. 

U  =•  Compound  analyzed  for.  but  not  detected.  TVH  “  Total  Volatile  Hydrocarbons 

B  *  Compound  also  found  in  the  blank.  TEH  -  Total  Extractable  Hydrocarbons 

J  =  Indicates  an  estimated  value  when  the  compotind  is  detected,  but  is  below  the  Reporting  Limit 
S  =»  Spike  Recovery  outside  accqrted  recovery  limits. 


Analyst 


Approved  IO/I6/97 1:26:24  m 


Evergreen  Analytical,  Inc. 

4036  Youngfield  St,  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  E)  :  4MP-7 
Lab  Sample  ID  :  97-4059-13A 
Date  Collected  :  10/08/97 
Date  Received  :  10/10/97 


aient  Project  ID  :  729691.20110 
Lab  Work  Order  :  97-4059 
Sample  Matrix  ;  Water 


Method:  SW8020A  BTEX  + 


Date  Prepared  :  10/14/97 

Lab  File  ID  : 

TVB21014\023R010LD 

Effective  Dilution  :  1 

Date  Analyzed  :  10/14/97 

Method  Blank 

MB2101497 

Compound  Name 

CAS  Number 

Concentration 

RL 

Units 

Benzene 

71-43-2 

u 

0.4 

Mg/L 

Toluene 

108-88-3 

u 

0.4 

pg/L 

Chlorobenzene 

108-90-7 

u 

0.4 

Mg/L 

Ethylbenzene 

100-41-4 

u 

0.4 

pg/L 

m,p-Xylene 

1330-20-7 

u 

0.4 

pg/L 

o-Xylene 

95-47-6 

u 

0.4 

1,2,3-Trimethylbenzene  526-73-8 

u 

0.4 

pg/L 

1 ,2,3,4-Tetramethylbenzene  488-23-3 

u 

0.5 

pg/L 

Surrogate  Recovery:  1,2.4-Trichlorobenzene 

100% 

50  -  150 

QC  Limits 

Comments: 


Notes:  ^  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Qualifiers: 

E  *  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =•  Compound  analyzed  for,  but  not  detected 
B  ^  Compound  also  found  in  the  blank. 

J  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
S  **  Spike  Recovery  outside  accepted  recovery  limits. 


Definitions: 

RL  *  Reporting  Limit 

TVH  "  Total  Volatile  Hydrocarbons 

TEH  **  Total  Extractable  Hydrocarbons 


Analyst 


10/16/97 1:26:42  PM 


Evergreen  Analytical,  Inc. 

4036  Youngfield  St,  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  H)  :  4MP-15 
Lab  Sample  ID  ;  97-4059-19A 
Date  Collected  :  10/09/97 
Date  Received  :  10/10/97 


Client  Project  ID  :  729691.20110 
Lab  Work  Order  :  97-4059 
Sample  Matrix  :  Water 


Method:  SW8020A 

BTEX  + 

Date  Prepared  :  10/14/97 

Lab  File  ID 

TVB21014\031R0I01.D 

Effective  Dilution  : 

1 

Date  Analyzed  :  10/15/97 

Method  Blank 

MB2101497 

Compound  Name 

CAS  Number 

Concentration 

RL 

Units 

Benzene 

71-43-2 

u 

0.4 

pg/L 

Toluene 

108-88-3 

u 

0.4 

pg/L 

Chlorobenzene 

108-90-7 

0.55 

0.4 

pg/L 

Ethylbenzene 

100-41-4 

2.1 

0.4 

MgA 

m.p-Xylene 

1330-20-7 

0.98 

0.4 

pg/L 

o-Xylene 

95-47-6 

U 

0.4 

pg/L 

1.3 

108-67-8 

U 

0.4 

L'o/L 

4::.  -Jo-t. 

0 

r'L--  - 

1 ,2,3-Trimethylbenzene 

526-73-8 

1.1 

0.4 

pg/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

8.9 

0.5 

gg/L 

Surrogate  Recovery:  1,2,4-Trichlorobenzene 

111% 

50  -  150 

QC  Limits 

Comments: 


Notes:  Total  i^ylcncs  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Qualifiers: 

E  *  Extrapolated  value.  Value  exceeds  calibration  range. 

U  *■  Compound  analyzed  for,  but  not  detected. 

B  =■  Compound  also  found  in  the  blank. 

J  *  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit 
S  **  Spike  Recovery  outside  accepted  recovery  limits. 


Definitions: 

RL  *  Reporting  Limit 

TVH  =»  Total  Volatile  Hydrocarbons 

TEH  =  Total  Extractable  Hydrocarbons 


Analyst 


10/1&97 1:26:57  PM 


Jiivcigiccii  /xiiai^ticai,  luc. 

4036  Youngfield  SL,  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 

Client  Sample  ID  :  4MP-21 

Lab  Sample  m  :  97-4059-16A  CUent  Project  ID  :  729691.20110 

Date  CoUected  :  10/08/97  Lab  Work  Order :  97-4059 

Date  Received  ;  10/10/97  Sample  Matrix  :  Water 


r  1 

L  J 


Method:  SW8020A 


Date  Prepared  :  10/14/97 
Date  Analyzed  :  10/14/97 

Compound  Name 

Toluene 


Chlorobenzene 


Ethylbenzene 


m,p-Xylene 


o-Xylene 

1,3.5-T  rimethylbenzene 


1 ,2,4-Trimethylbenzene 


BTEX  + 


Lab  File  ED  :  TVB21014\025R0101.D 
Method  Blank  :  MB2101497 


Effective  Dilution  :  1 


CAS  Number 


108-88-3 


108-90-7 


100-41-4 


1330-20-7 


95-47-6 


108-67-8 


95-63-6 


Concentration 


5.6 


Surrogate  Recovei 


-  150 


QC  Limits 


Date  Prepared  :  10/14/97  Lab  File  ID  :  TVB21014\051R0101.D  Effective  Dilution  :  10 

Date  Analyzed  ;  10/15/97  Method  Blank  ;  MB2101597 


Qualiflery: 

E  *  Extrapolated  value.  Value  exceeds  calibration  range. 

U  *■  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank- 

J  =*  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit 
S  «  Spike  Recovery  outside  accepted  recovery  limits. 


Definitions: 


RL  =  Reporting  Limit 

TVH  =*  Total  Volatile  Hydrocarbons 


Evergreen  Analytical,  Inc. 

4036  Youngfield  SL,  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  ID  :  4MP-22 
Lab  Sample  ID  :  97-4059-12A 
Date  Collected  :  10/08/97 
Date  Received  :  10/10/97 


Qient  Project  ED  ;  729691.20110 
Lab  Work  Order  :  974059 
Sample  Matrix  :  Water 


Method:  SW8020A 

BTEX  + 

Date  Prepared  :  10/14/97 

Lab  File  ID 

TVB21014\022R0101.D 

Effective  Dilution  :  1 

Date  Analyzed  :  10/14/97 

Method  Blank 

MB2101497 

Compound  Name 

CAS  Number 

Concentration 

RL 

Units 

Benzene 

71-43-2 

u 

0.4 

pg/L 

Toluene 

108-88-3 

u 

0.4 

pg/L 

Chlorobenzene 

108-90-7 

u 

0.4 

mq/l 

Ethylbenzene 

100-41-4 

u 

0.4 

mq/l 

m,p-Xylene 

1330-20-7 

u 

0.4 

pg/L 

o-Xylene 

95-47-6 

u 

0.4 

pg/L 

1 .3.5-T 

u 

0.4 

i-'/L 

95-1  :'5 

u 

.  ■  4 

■J . 

1 ,2,3-T  rimethylbenzene 

526-73-8 

u 

0.4 

Mg/L 

1 ,2,3,4-T  etramethylbenzene 

488-23-3 

u 

0.5 

Mg/L 

Surrogate  Recovery:  1,2.4-Trjchlorobenzene 

100% 

50  -  150 

QC  Limits 

Comments: 


Notes:  ‘  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 
Qualifiersi 

E  =*  Extrapolated  value.  Value  exceeds  calibration  range. 

U  Compound  analyzed  for,  but  not  detected, 

B  «  Compound  also  found  in  the  blank, 

J  »  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit 
S  =  Spike  Recovery  outside  accepted  recovery  limits. 


Mi 

Jc~  LTi _ 

1/  Analyst 

Approved 

10/16/97  1:26: 40  PK{ 

Definitions: 

RL  ~  Reporting  Limit 

TVH  =  Total  Volatile  Hydrocarbons 

TEH  =  Total  Extractable  Hydrocarbons 


Client  Sample  ID 
Lab  Sample  ID 
Date  Collected 
Date  Received 


Evergreen  Analytical,  Inc. 

4036  Youngfield  St,  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 

4MP-23 

97-4059-15A  Client  Project  D)  :  729691.20110 

10/08/97  Lab  Work  Order  :  97-4059 

10/10/97  Sample  Matrix  :  Water 


Method:  SW8020A 


BTEX  + 


1,2,3-Tii!neinylben2ene  526-73-8 


1 ,2,3,4-Tetramethylbenzene  488-23-3 


Surrogate  Recovery:  1,2,4-Trichlorobenzene 


Comments: 


MS/i- 


MQ/L 


QC  Limits 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  coelute.  The  Xylene  RL  is  for  a  single  peak. 


QualUaers; 

E  »  Extrapolated  value.  Value  exceeds  calibration  range. 

U  *  Compound  analyzed  for,  but  not  detected. 

B  Compound  also  found  in  the  blank. 

J  *  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit 
S  *  Spike  Recovery  outside  accepted  recovery  limits. 


Deflnitions: 

RL  *  Reporting  Limit 

TVH  =*  Total  Volatile  Hydrocarbons 

TEH  =  Total  Extractable  Hydrocarbons 


Evergreen  Analytical,  Inc. 

4036  Youngfield  St,  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 

OW-3 

97-4059-llA  Qient  Project  ID  :  729691.20110 

10/08/97  Lab  Work  Order  :  97-4059 

10/10/97  Sample  Matrix  :  Water 


Method:  SW8020A 

BTEX  + 

Date  Prepared  :  10/14/97 

Lab  File  ID 

:  TVB21014\045R0101.D 

Effective  Dilution  :  1 

Date  Analyzed  :  10/15/97 

Method  Blank 

:  MB2101597 

Compound  Name 

CAS  Number 

Concentration 

RL 

Units 

Benzene 

71-43-2 

u 

0.4 

pg/L 

Toluene 

108-88-3 

u 

0.4 

|jg/L 

Chlorobenzene 

108-90-7 

1.4 

0.4 

pg/L 

Ethylbenzene 

100-41-4 

5.4 

0.4 

pg/L 

m,p-Xylene 

1330-20-7 

1.1 

0.4 

yg/L 

o-Xylene 

95-47-6 

1.4 

0.4 

pg/L 

1 0P-B7-S 

U 

0.4 

pn/L 

1  .  -  c  -.1 1/:  ^ 

•z.Z 

f  \ 

.-r 

Mu'- 

1 ,2,3-Trimethylbenzene 

526-73-8 

U 

0.4 

Mg/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

80 

0.5 

Mg/L 

Surrogate  Recovery:  1,2,4-Trichlorobenzene 

116% 

50  -  150 

QC  Limits 

Comments: 


Client  Sample  ED 
Lab  Sample  ID 
Date  Collected 
Date  Received 


Notes:  •  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-«lute.  The  Xylene  RL  is  for  a  single  peak. 


Qualiflers: 

E  *  Extrapolated  value.  Value  exceeds  calibration  range. 

U  ^  Compound  analyzed  for,  but  not  detected. 

B  =**  Compound  also  found  in  the  blank. 

J  =“  Indicates  an  estimated  value  when  the  compound  is  delected,  but  is  below  the  Reporting  Limit 
S  =  Spike  Recovery  outside  accepted  recovery  limits. 


Definitions: 

RL  -  Reporting  Limit 

TVH  =»  Total  Volatile  Hydrocarbons 

TEH  =  Total  Extractable  Hydrocarbons 


Analyst 


A{/proved 


10/16/97 1:26:37  PM 


Client  Sample  ID 
Lab  Sample  ID 
Date  Collected 
Date  Received 


Evergreen  Analytical,  Inc. 

4036  Youngfield  SL,  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 

OW-4 

97-4059-18A  Client  Project  ID  :  729691.20110 

10/08/97  Lab  Work  Order  :  97-4059 

10/10/97  Sample  Matrix  :  Water 


Method:  SW8020A 


Date  Prepared  :  10/14/97 
Date  Analyzed  :  10/15/97 

Compound  Name 


Benzene 


Toluene 


Chlorobenzene 


Ethylbenzene 


m.p-Xylene 


BTEX  + 


Lab  File  ID  :  TVB21014\030R0101.D 


Effective  Dilution  :  1 


Method  Blank 


CAS  Number 


71-43-2 


108-88-3 


108-90-7 


100-41-4 


1330-20-7 


MB2101497 


Concentration 


U 


U 


0.54 


1.7 


U 


Notes:  -  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 
Ouallilcrs:  Definitions: 


Qualifiers: 

E  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =  Compound  analyzed  for,  but  not  detected. 

B  =■  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit 
S  “  Spike  Recovery  outside  accepted  recovery  limits. 


0-Xylene 

95-47-6 

u 

0.4 

mq/l 

1 ,2,3-Trirnethylbenzene 

526-/3-8 

u 

0.4 

MQ/i- 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

23 

0.5 

mq/l 

RL  =  Reporting  Limit 

TVH  =  Total  Volatile  Hydrocarbons 

TEH  =•  Total  Extractable  Hydrocarbons 


Analyst 


App^'oved 


10/16/97  1:26:55  PM 


Evergreen  Analytical,  Inc. 

4036  Youngfield  SL,  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  ED 
Lab  Sample  ID 
Date  Collected 
Date  Received 


OW-7 

97-4059-09A 

10/08/97 

10/10/97 


Cient  Project  ID  :  729691.20110 
Lab  Work  Order  :  97-4059 
Sample  Matrix  :  Water 


Method:  SW8020A 

BTEX  + 

Date  Prepared  :  10/14/97 

Lab  File  ID 

:  TVB21014\018R0101.D 

Effective  Dilution  :  1 

Date  Analyzed  :  10/14/97 

Method  Blank 

:  MB2101497 

Compound  Name 

CAS  Number 

Concentration 

RL 

Units 

Benzene 

71-43-2 

32 

0.4 

MQ/L 

Toluene 

108-88-3 

U 

0.4 

pg/L 

Chlorobenzene 

108-90-7 

0.74 

0.4 

Mg/L 

Ethylbenzene 

100-41-4 

4.1 

0.4 

ijg/L 

m,p-Xylene 

1330-20-7 

4 

0.4 

gg/L 

o-Xylene 

95-47-6 

5 

0.4 

ijg/L 

,3,5“Trirr.-:^t!iy!bcnzenf: 

102-67-8 

1.2 

0.4 

yg./L 

;  izeniei-:v 

o't"' ■Jvj-C 

0.2 

0.4 

1 ,2,3-Trimethylbenzene 

526-73-8 

7.1 

0.4 

ijg/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

79 

0.5 

pg/L 

Surrogate  Recovery:  1,2,4-TrichIorobenzene 

142% 

50  -  150 

QC  Limits 

Comments: 


Notes: '  TotaTXylcncs  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Qualifiers: 


Definitions: 


E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  *  Compound  analyzed  for,  but  not  detected. 

B  ="  Compound  also  found  in  the  blank. 

J  =»  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit 
S  =“  Spike  Recovery  outside  accepted  recovery  limits. 


RL  *  Reporting  Limit 

TVH  =•  Total  Volatile  Hydrocarbons 

TEH  *  Total  Extractable  Hydrocarbons 


Analyst 


10/16/97  1:26:33  P\{ 


Evergreen  Analytical,  Inc. 

4036  Youngfield  SL,  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 

Client  Sample  ID  ;  OW-8 

Lab  Sample  m  :  97-4059-17A  Client  Project  ID  :  729691.20110 

Date  Collected  :  10/08/97  Lab  Work  Order  :  97-4059 

Date  Received  :  10/10/97  Sample  Matrix  :  Water 


Method:  SW8020A 

BTEX  + 

Date  Prepared  :  10/14/97 

Lab  File  ID 

TVB21014\026R0101.D 

Effective  Dilution 

1 

Date  Analyzed  :  10/15/97 

Method  Blank 

MB2101497 

Compound  Name 

CAS  Number 

Concentration 

RL 

Units 

Benzene 

71-43-2 

u 

0.4 

pg/L 

Toluene 

108-88-3 

u 

0.4 

pg/L 

Chlorobenzene 

108-90-7 

u 

0.4 

pg/L 

Ethylbenzene 

100-41-4 

u 

0.4 

pg/L 

m,p-Xylene 

1330-20-7 

u 

0.4 

Mg/L 

o-Xylene 

95-47-6 

u 

0.4 

pg/L 

1  .  . 

■  . .  ■  -■ 

— 

1 ,2,3-Trimethylbenzene 

526-73-8 

u 

0.4 

pg/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

3.7 

0.5 

pg/L 

Surrogate.  Recovery:  1 ,2.4-Trichlorobenzene 

103% 

50  -  150 

QC  Limits 

C  onunents; 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-clutc.  The  Xylene  RL  is  for  a  single  peak. 


Qualiflcrs: 

E  *  Extrapolated  value.  Value  exceeds  calibration  range. 

U  »  Compound  analyzed  for,  but  not  detected. 

B  =>  Compound  also  found  in  the  blank. 

J  «  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit 
S  “  Spike  Recovery  outside  accepted  recovery  limits. 


Definitions: 

RL  *  Reporting  Limit 

TVH  =  Total  Volatile  Hydrocarbons 

TEH  =  Total  E.xtractable  Hydrocarbons 


it— VZ 


Approved 


Analyst 


10/16/97 1:26:53  P\{ 


Client  Sample  ID 
Lab  Sample  ID 
Date  Collected 
Date  Received 


Evergreen  Analytical,  Inc. 

4036  Youngfield  SL,  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 

OW-9 

97-4059-14A  Client  Project  ID  :  729691.20110 

10/08/97  Lab  Work  Order  :  974059 

10/10/97  Sample  Matrix  :  Water 


Method:  SW8020A 

BTEX  + 

Date  Prepared  :  10/14/97 

Lab  File  ID 

:  TVB21014\037R0101.D 

Effective  Dilution  : 

10 

Date  Analyzed  :  10/15/97 

Method  Blank 

:  MB2101597 

Compound  Name 

CAS  Number 

Concentration 

RL 

Units 

1 ,2,4-T  rimethylbenzene 

95-63-6 

470 

4 

pg/L 

1 ,2,3,4-T  etramethylbenzene 

488-23-3 

200 

5 

pg/L 

Surrogate  Recovery:  1,2,4-TrichIorobenzene 

104% 

50  -  150 

QC  Limits 

Conunents: 

Date  Prepared  :  10/14/97 

Lab  File  ID 

:  TVB21014\046R0101.D 

Effective  Dilution  : 

1 

r  -  I  :  y '15/97 

:  .virr  iO'  5^7 

Compound  Name 

CAS  Number 

Concentration 

RL 

Unita 

Benzene 

71-43-2 

7.5 

0.4 

pg/L 

Toluene 

108-88-3 

U 

0.4 

pg/L 

Chlorobenzene 

108-90-7 

1.2 

0.4 

pg/L 

Ethylbenzene 

100-41-4 

10 

0.4 

pg/L 

m,p-.Xyler.e 

1330-20-7 

10 

0.4 

pg/'- 

VO 

9;:-47_o 

7^5 

C.4 

pg/'- 

1 -f. 

:C.  .'V /'-I 

£.7 

i  .7 

V'*;'  - 

1 ,2,3-Trimethylbenzene 

526-73-8 

21 

0.4 

pg/L 

Surrogate  Recovery:  1 ,2,4-TrlchIorobenzene 

164%  S  X 

50  -  150 

QC  Limits 

Comments:  X  »  Poor  suixogato  recovery  due  to  coelution  of  interference. 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Qualifiers: 

E  =*  Extrapolated  value.  Value  exceeds  calibration  range. 

U  »  Compound  analyzed  for,  but  not  detected. 

B  =  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit 
S  =»  Spike  Recovery  outside  accepted  recovery  limits. 


Definitions: 

RL  ^  Reporting  Limit 

TVH  =•  Total  Volatile  Hydrocarbons 

TEH  Total  Extractable  Hydrocarbons 


- 

Approved 


Analyst 


10/17/97 12:54:38  P\i 


Oient  Sample  ID 
Lab  Sample  ED 
Date  Collected 
Date  Received 


Evergreen  Analytical,  Inc. 

4036  Youngfleld  St,  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 


OW-11 

97-4059-25A 

10/09/97 

10/10/97 


Qient  Project  ID  :  729691.20110 
Lab  Work  Order  :  97-4059 
Sample  Matrix  :  Water 


Method:  SW8020A 


Date  Prepared  :  10/15/97 
Date  Analyzed  :  10/15/97 


Compound  Name 


Benzene 


Toluene 


Chlorobenzene 


Ethylbenzene 


m,p-Xylene 


o-Xylene 


Lab  File  ED 
Method  Blank 


CAS  Number 


71-43-2 


108-88-3 


108-90-7 


100-41-4 


1330-20-7 


95-47-6 


BTEX  + 


TVB21014\053R0101.D 

MB2101597 


Concentration 


Effective  Dilution 


1.2,3-Trimethylbenzene  526-73-8 


1 ,2,3,4-Tetramethylbenzene  488-23-3 


Surroaate  Recove'^:  1,2,4-Trichlorobenzene 


NotesL  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


50  -  150 


Qualifiers: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =*  Compound  analyzed  for,  but  not  detected 
B  =  Compound  also  found  in  the  blank. 

J  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit 
S  ~  Spike  Recovery  outside  accepted  recovery  limits. 


QC  Limits 


Definitions: 

RL  *  Reporting  Limit 

TVH  =  Total  Volatile  Hydrocarbons 

TEH  =*  Total  Extractable  Hydrocarbons 


Analyst 


Approved 


10/16/97  1:27:14  PM 


Client  Sample  ED 
Lab  Sample  ID 
Date  Collected 


Evergreen  Analytical,  Inc. 

4036  Youngfield  St,  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 

OW-111 

97-4059-20A  Qient  Project  ED 

Lab  Work  Order 


10/08/97 


729691.20110 

97-4059 


Date  Received  :  10/10/77 

Sample  Matrix  : 

Water 

Method:  SW8020A 

BTEX  + 

Date  Prepared  ;  10/14/97 

Lab  File  ID 

:  TVB21014\038R0101.D 

Effective  Dilution 

:  20 

Date  Analyzed  :  10/15/97 

Method  Blank 

:  MB2101597 

Compound  Name 

CAS  Number 

Concentration 

RL 

Units 

1,2,4-Trimethyibenzene 

95-63-6 

420 

8 

MQ/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

190 

10 

pg/L 

Surrogate  Recovery:  1,2,4-TrichIorobenzene 

100% 

50  -  150 

QC  Limits 

Comments: 

Date  Prepared  :  10/14/97 

Lab  File  ID 

:  TVB21014\049R0101.D 

Effective  Dilution  : 

:  1 

•• 

:  :0  ; 

t.. >'1 .  jjo  j  nd  i\£ar.';*2 

!>iumoer 

Ccr'.cent!' jl’on 

RL 

biiiis 

Benzene 

71-43-2 

8.6 

0.4 

wg/L 

Toluene 

108-88-3 

U 

0.4 

pg/L 

Chlorobenzene 

108-90-7 

1.4 

0.4 

Mg/t- 

Ethylbenzene 

ICQ-41-4 

12 

0.4 

pg/L 

rp,p-Xy!one 

1330-2C-7 

12 

0.4 

pq/L 

35*  *'  /  -C 

.?.9 

0.4 

iJC,;L 

1 ,2,3-T  rimethyibenzene 

526-73-0 

24 

0.4 

MQ/L 

Surrogate  Recovery:  1,2,4-Tnchloroben2ene 

162%  S  X 

50  -  150 

QC  Limits 

Comments:  X  =•  Poor  surrogate  recovery  due  to  coelution  of  interference. 


Notes:  ‘  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Qualifiers: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =*  Compound  analyzed  for,  but  not  detected. 

B  “  Compound  also  found  in  the  blank. 

J  »  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
S  =  Spike  Recovery  outside  accepted  recovery  limits. 


Definitions: 

RL  =  Reporting  Limit 

TVH  =*  Total  Volatile  Hydrocarbons 

TEH  =  Total  E.xtractablc  Hydrocarbons 


Analyst 


Jxz~ 

Approved  lO/l  7/97  12:55:27  P.U 


Client  Sample  ID 
Lab  Sample  ID 
Date  Collected 
Date  Received 


Evergreen  Analytical,  Inc. 

4036  Youngfield  St,  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 

OW-112 

97-4059-22A  Client  Project  ID  :  729691.20110 

10/09/97  Lab  Work  Order  :  97-4059 

10/10/97  Sample  Matrix  :  Water 


Method:  SW8020A 


Date  Prepared  :  10/14/97 
Date  Analyzed  :  10/15/97 


Compound  Name 

Benzene 


Ethylbenzene 

1 ,2,3,4-Tetramethylbenzene 


BTEX  + 


Lab  File  ID  :  TVB21014\052R0101.D 
Method  Blank  :  MB2101597 


CAS  Number 

71-43-2 


100-41-4 

488-23-3 


Surrogate  Recove 


Comments 


1 ,2,4-Tnchlorobenzene 


Concentration 

81 

70 

94 _ 

108% 


Effective  Dilution 


_ RL 

2 


2 


_ 2.5 

50  -  150 


Compound  Name 


Toluene 


Chlorobenzene 


CAS  Number 


108-88-3 


in8-90-7 


13  .•:-20  7 


Concentration 


U 


Units 

pg/L 

pg/L 

pg/L 

QC  Limits 


1 ,2,3-1  rimethylbenzene 


526-/3-8 


Notes:  -  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  b  for  a  single  peak. 
Qualiflers:  Definitions: 


Qualifiers: 

E  =  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =“  Compound  analyzed  for,  but  not  detected. 

B  ^  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit 
S  =  Spike  Recovery  outside  accepted  recovery  limits. 


RL  =  Reporting  Limit 

TVH  =  Total  Volatile  Hydrocarbons 

TEH  =  Total  Extractable  Hydrocarbons 


Analyst 


Approved 


11/7/97  4:37:08  PXf 


Evergreen  Analytical,  Inc. 

4036  Youngfleld  SL,  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  ED 
Lab  Sample  ED 
Date  Collected 
Date  Received 


RW-4 

97-4059-26A 

10/09/97 

10/10/97 


Client  Project  ID  :  729691.20110 
Lab  Work  Order  :  97-4059 
Sample  Matrix  :  Water 


Method:  SW8020A 

BTEX  + 

Date  Prepared  :  10/14/97 

Lab  File  ID 

:  TVB21014\034R0101.D 

Effective  Dilution  : 

:  1 

Date  Analyzed  :  10/15/97 

Method  Blank 

;  MB2101497 

Compound  Name 

CAS  Number 

Concentration 

RL 

Units 

Benzene 

71-43-2 

u 

0.4 

MQ/L 

Toluene 

108-88-3 

1.2 

0.4 

Mg/L 

Chlorobenzene 

108-90-7 

U 

0.4 

ijg/L 

Ethylbenzene 

100-41-4 

0.89 

0.4 

Mg/L 

m,p-Xylene 

1330-20-7 

0.7 

0.4 

ug/L 

o-Xylene 

95-47-6 

0.5 

0.4 

MgA 

”1  *’  5*-  ct 

ir?-67-S 

U 

0.4 

! 

i  T-  1  TiiMcii  iy  lOc*  iZliiiG 

95-33-5 

r.o 

. 0.4 

L 

1 ,2,3-Trimethylbenzene 

526-73-8 

u 

0.4 

Mg/L 

1,2,3,4-Tetrannethylbenzene 

488-23-3 

37 

0.5 

Mg/L 

Surrogate  Recovery:  1,2,4-Trichlorobenzene 

118% 

50  -  150 

QC  Linnits 

Comments: 


Notes:  ToUl  Xylenes  consist  of  three  isoraen,  two  of  which  co-c!ute.  The  Xylene  RL  is  for  a  single  peak. 


Qualifiers: 

E  Extrapolated  value.  Value  exceeds  calibration  range. 

U  »  Compound  analyzed  for.  but  not  detected, 

B  *  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit 
S  -  Spike  Recovery  outside  accepted  recovery  limits. 


Definitions: 

RL  *  Reporting  Limit 

TVH  =*  Total  Volatile  Hydrocarbons 

TEH  =  Total  Extractable  Hydrocarbons 


Mi 

Analyst 


Approved  lO/I6/97  3:43:32  P^( 


Evergreen  Analytical,  Inc. 

4036  Youngfield  SL,  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  ID  :  RW-6 
Lab  Sample  ID  :  97-4059-08A 
Date  Collected  :  10/08/97 

Date  Received  :  10/10/97 


Client  Project  ID 


729691.20110 


Lab  Work  Order  :  97-4059 
Sample  Matrix  :  Water 


Method:  SW8020A 

BTEX  + 

Date  Prepared  :  10/14/97 

Date  Analyzed  :  10/14/97 

Lab  File  ID  : 

Method  Blank  : 

TVB21014\017R0101.D 

MB2101497 

Effective  Dilution  :  1 

Compound  Name 

CAS  Number 

Concentration 

RL 

Units 

Benzene 

71-43-2 

43 

0.4 

Toluene 

108-88-3 

U 

0.4 

Chlorobenzene 

108-90-7 

U 

0.4 

Ethylbenzene 

100-41-4 

2.8 

0.4 

m,p-Xylene 

1330-20-7 

2.6 

o-Xvlene 

95-47-6 

2.9 

04 

po/l. 

:  •  1  1 .  j  1  .  ^  ■ . —  1  • 

jf 

.  ¥ 

1 ,2,3-Trimethylbenzene 

526-73-8 

14 

0.4 

ijg/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

36 

0.5 

mq/l 

Surrooate  P"  covery:  1.2,4-Tr!chlorob?r?gne  143% 

Comments: 


Notes:'  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-clute.  The  Xylene  RL  is  for  a  single  peak. 


Qualifiers: 


E  Extrapolated  value.  Value  exceeds  calibration  range. 

U  *  Compound  analyzed  for,  but  not  detected 
B  ^  Compound  also  found  in  the  blank. 

J  =*»  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Rqjortmg  Limit 
S  =*  Spike  Recovery  outside  accepted  recovery  limits. 


Definitions: 


RL  *  Reporting  Limit 

TVH  =■  Total  Volatile  Hydrocarbons 

TEH  *  Total  Extractable  Hydrocarbons 


aiyst 


proved 


10/16/97  1:26:31  PK{ 


Evergreen  Analytical,  Inc. 

403fi  Youngfield  SL,  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 

Client  Sample  ID  :  RW-15 

Lab  Sample  ID  ;  97-4059-07A  Client  Project  ID  :  729691.20110 

Date  Collected  :  10/08/97  Lab  Work  Order  :  97-4059 

Date  Received  :  10/10/97  Sample  Matrix  :  Water 


Method:  SW8020A 

BTEX  + 

Date  Prepared  :  10/14/97 

Lab  File  ID 

:  TVB21014\016R0101.D 

Effective  Dilution  :  1 

1 

Date  Analy2ed  :  10/14/97 

Method  Blank 

:  MB2101497 

Compound  Name 

CAS  Number 

Concentration 

RL 

Units 

Benzene 

71-43-2 

u 

0.4 

ijg/L 

Toluene 

108-88-3 

u 

0.4 

pg/L 

Chlorobenzene 

108-90-7 

u 

0.4 

pg/L 

Ethylbenzene 

100-41-4 

1.3 

0.4 

pg/L 

m,p-Xylene 

1330-20-7 

U 

0.4 

pg/L 

o-Xylene 

95-47-6 

U 

0.4 

pg/L 

1  7.:^- Ti"' '^h' 

1C -^7-3 

u 

u-.L 

1 ,2,4- :  i'iriiei.  tOeriZwiie 

a5-63-5 

1.4 

0.4 

ug/L. 

1 ,2,3-T  rimethylbenzene 

526-73-8 

u 

0.4 

pg/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

4.1 

0.5 

pg/L 

Surrogate  Recovery:  1,2,4~Trichlorobenzene 

104% 

50  -  150 

QC  Limits 

Comments: 


Notes:  ‘  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Qualifiers: 

E  =“  Extrapolated  value.  Value  exceeds  calibration  range. 

U  *  Compound  analyzed  for,  but  not  detected 
B  =•  Compound  also  found  in  the  blank. 

J  ~  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit 
S  =-  Spike  Recovery  outside  accepted  recovery  limits. 


Definitions: 

RL  =»  Reporting  Limit 

TVH  =•  Total  Volatile  Hydrocarbons 

TEH  =*  Total  Extractable  Hydrocarbons 


Approved 


I0/1&97 1:26:29  P}.{ 


Client  Sample  ED 
Lab  Sample  ID 
Date  Collected 
Date  Received 


Evergreen  Analytical,  Inc. 

4036  Youngfield  St,  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 
P-1 

97-4059-10A  Client  Project  ID  :  729691.20110 

10/08/97  Lab  Work  Order  :  97-4059 

10/10/97  Sample  Matrix  :  Water 


Method:  SW8020A _ BTEX  _ 

Date  Prepared  :  10/14/97  Lab  File  ID  :  TVB21014\019R0101.D  Effective  Dilution  :  1 


Date  Analyzed  :  10/14/97 

Method  Blank 

:  MB2101497 

Compound  Name 

CAS  Number 

Concentration 

RL 

Units 

Benzene 

71-43-2 

u 

0.4 

ijg/L 

Toluene 

108-88-3 

1.8 

0.4 

ijg/L 

Chlorobenzene 

108-90-7 

U 

0.4 

ijg/L 

Ethylbenzene 

100-41-4 

0.93 

0.4 

pgA 

m,p-Xylene 

1330-20-7 

U 

0.4 

pg/L 

o-Xylene 

95-47-6 

U 

0.4 

Mg/L 

' 

'  -  ’ 

r 

1,2,3-frimethyidenzene  526-73-8  U  0.4  pg/L 

1,2,3,4-Tetramethylbenzene  488-23-3  2.7  0.5  pg/L 

Surrogate  Recovery:  1,2,4-Trichlorobenzene  104%  50  -  150  QC  Limits 

Comments: 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak- 


Qualiflersi 

E  *  Extrapolated  value.  Value  exceeds  calibration  range. 

U  "  Compound  analyzed  for,  but  not  detected. 

B  *  Compound  also  found  in  the  blank. 

J  =  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit 
S  *  Spike  Recovery  outside  accepted  recovery  limits. 


Deflnitions: 

RL  =•  Reporting  Limit 

TVH  «  Total  Volatile  Hydrocarbons 

TEH  ==  Total  Extractable  Hydrocarbons 


Approved 


10/16/97  1:26:35  PU 


Evergreen  Analytical,  Inc. 

4036  Youngfield  SL,  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 

Oient  Sample  ID  :  CB-1 

Lab  Sample  ID  :  97-4059-02A  Client  Project  ID  :  729691.20110 

Date  Collected  :  10/07/97  Lab  Work  Order :  97-4059 

Date  Received  :  10/10/97  Sample  Matrix  :  Water 


Method:  SW8020A 

BTEX  + 

Date  Prepared  :  10/14/97 

Lab  File  ID 

TVB21014\011R0101.D 

Effective  Dilution  :  1 

Date  Analyzed  :  10/14/97 

Method  Blank 

MB2101497 

Compound  Name 

CAS  Number 

Concentration 

RL 

Units 

Benzene 

71-43-2 

u 

0.4 

mq/l 

Toluene 

108-88-3 

u 

0.4 

mq/l 

Chlorobenzene 

108-90-7 

u 

0.4 

pg/L 

Ethylbenzene 

100-41-4 

u 

0.4 

pg/L 

m,p-Xylene 

1330-20-7 

u 

0.4 

mq/l 

o-Xylene 

95-47-6 

u 

0.4 

pg/L 

1 ,3,5--Tnmethy!b‘--'^zen‘'^ 

in-!’ -67-3 

u 

0.4 

pa/l- 

1 ,2,4-  I  rii'ncJthyL'. 

u 

0.4 

Ijg.'L. 

1 ,2,3-Trimethylbenzene 

526-73-8 

u 

0.4 

pg/L 

1 ,2,3,4-Tetramethylbenzene 

488-23-3 

u 

0.5 

pg/L 

Surrogate  Recovery:  1,2,4-Trichlorobenzene 

101% 

50  -  150 

QC  Limits 

Conunents: 


Notes:  '  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Qnaliflers:^ 

£  Extrapolated  value.  Value  exceeds  calibration  range. 

U  =•  Compound  analyzed  for,  but  not  detected 
B  “  Con^und  also  found  in  the  blank. 

J  *  Indicates  an  estimated  value  \^en  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
S  -  Spike  Recovery  outside  accepted  recovery  limits. 


Deflnltionsi 

RL  "  Reporting  Limit 

TVH  =•  Total  Volatile  Hydrocarbons 

TEH  =  Total  Extractable  Hydrocarbons 


Analyst 


- - 

Approved 


10/16/97  1:26:14  P},{ 


Client  Sample  ID 
Lab  Sample  ID 
Date  Collected 
Date  Received 


Evergreen  Analytical,  Inc. 

4036  Youngfleld  St,  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 

CB-2 

97-4059-03A  Client  Project  ID  ;  729691.20110 

10/07/97  Lab  Work  Order  ;  97-4059 

10/10/97  Sample  Matrix  :  Water 


Water 


Method:  SW8020A 


Date  Prepared  :  10/14/97 
Date  Analyzed  :  10/14/97 


Compound  Name 


Benzene 


Toluene 


Chlorobenzene 


Ethylbenzene 


m,p-Xylene 


o-Xylene 


BTEX  + 


Lab  File  ID  :  TVB21014\012R0101.D 
Method  Blank  :  MB2101497 


CAS  Number  Concentration 


71-43-2  _ U 


108-88-3  U 


108-90-7 _ U 


100-41-4  U 


1330-20-7  U 


95-47-6  U 


Effective  Dilution  :  1 


1,2,3-Trimethylbenzene 


526-73-8 


Notesi  Total  Xylenes  consist  of  three  isomers,  two  of  which  co^elute.  The  Xylene  RL  is  for  a  single  peak. 
Oiiallflen:  Deflnltlons: 


QuaUflcrs; 

E  -  Extrapolated  value.  Value  exceeds  calibration  range. 

U  *  Compound  analyzed  for,  but  not  detected. 

B  ^  Compound  also  found  in  the  blank. 

J  *  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit. 
S  =*  Spike  Recovery  outside  accepted  recovery  limits. 


RL  “  Reporting  Limit. 

TVH  »  Total  Volatile  Hydrocarbons 
TEH  “  Total  Extractable  Hydrocarbons 


Analyst 


Aim  roved 


10/16/97  1:26:19  PM 


Evergreen  Analytical,  Inc. 

4036  Youngfield  St,  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 


Client  Sample  ID 
Lab  Sample  ID 
Date  Collected 
Date  Received 


CB-3 

97-4059-04A 

10/07/97 

10/10/97 


Client  Project  ID  :  729691.20110 
Lab  Work  Order  :  97-4059 
Sample  Matrix  :  Water 


Method:  SW8020A 

BTEX  + 

Date  Prepared  :  10/14/97 

Lab  File  ID 

TVB21014\013R0101.D 

Effective  Dilution  :  1 

Date  Analyzed  :  10/14/97 

Method  Blank 

:  MB2101497 

Compound  Name 

CAS  Number 

Concentration 

RL 

Units 

Benzene 

71-43-2 

u 

0.4 

pg/L 

Toluene 

108-88-3 

u 

0.4 

pg/L 

Chlorobenzene 

108-90-7 

u 

0.4 

pg/L 

Ethylbenzene 

100-41-4 

u 

0.4 

Mg/L 

m,p-Xylene 

1330-20-7 

u 

0.4 

gg/L 

o-Xylene 

95-47-6 

u 

0.4 

gg/L 

1 ,3,5-Tnmethyibenzene 

108-67-8 

u 

0.4 

ogA 

■!-  r 

r,  .i 

1,2,3-Trimethylbenzene 

526-73-8 

u 

0.4 

gg/L 

1 ,2,3,4-T  etramethylbenzene 

488-23-3 

u 

0.5 

gg/L 

Surrogate  Recovery:  1,2,4-Trichlorobenzene 

100% 

50  -  150 

QC  Limits 

Coiiunent^i: 


Notes:  “  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 
Qualiilers:.  Definitions: 


E  “  Extrapolated  value.  Value  exceeds  calibration  range. 

U  *  Compound  analyzed  for,  but  not  detected. 

B  “  Compound  also  found  in  the  blank. 

J  » Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit 
S  “  Spike  Recovery  outside  accepted  recovery  limits. 


RL  =*  Reporting  Limit 

TVH  =  Total  Volatile  Hydrocarbons 

TEH  =  Total  Extractable  Hydrocarbons 


Approved 


10/16/97 1:26:21  P}^ 


Client  Sample  D) 
Lab  Sample  ID 
Date  Collected 
Date  Received 


Evergreen  Analytical,  Inc. 

4036  Youngfield  St,  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methods  602/8020  and  5030/8015  Modified  Data  Report 
IDW-SOBL 

97-4059-01A  Oient  Project  ID  :  729691.20110 

10/07/97  Lab  Work  Order  :  97-4059 

10/10/97  Sample  Matrix  :  Soil 

Percent  Moisture  :  18.27 


Method:  SW8020A 


Date  Prepared  :  10/15/97 
Date  Analyzed  :  10/15/97 

Compound  Name _ 

Benzene _ 

Toluene _ _ 

Chlorobenzene 


Lab  File  ID 
Method  Blank 


CAS  Number 


71-43-2 

108-88-3 


108-90-7 


BTEX  + 


TVB11015\021R0101.D 

MB1101597 


Concentration 


U 


Effective  Dilution 


0-Xylene 


95-47-6 


Surroctate  Recovery;  1.2.4-Trichlorobenzene 


1,2,3-  i  iimfc..iyibeiizeiTe _ 526-7^-8 

1,2,3,4-Tetramethylbenzene  _ 488-23 


488-23-3 


32%  S  X 


50  -  150 


pg/Kg-dry 

pg/Kg-dry 

pg/Kg-dry 

pg/Kg-dry 

pg/Kg-dry 

pg/Kg-dry 


pg/K;--GO 


pg/Kg-dry 


QC  Limits 


Coiv.  .aeiits:  X  =*  Poor  surrogaie  recovery  exhibited  in  ^iuplicate,  indicating  a  *nacrix  expect 


Notes:  Total  Xylenes  consist  of  three  isomers,  two  of  which  co-elute.  The  Xylene  RL  is  for  a  single  peak. 


Qaaliflers: 

E  -  Extrapolated  value.  Value  exceeds  calibration  range, 

U  *  Compound  analyzed  for,  but  not  detected. 

B  =*  Compound  also  found  in  the  blank. 

J  »  Indicates  an  estimated  value  when  the  compound  is  detected,  but  is  below  the  Reporting  Limit 
S  ^  Spike  Recovery  outside  accepted  recovery  limits. 


Definitions: 

RL  ■  Reporting  Limit 

TVH  =*  Total  Volatile  Hydrocarbons 

TEH  =»  Total  Extractable  Hydrocarbons 


Analyst 


Approved 


10/16/97  4:02:48  PM 


Evergreen  Analytical,  Inc. 

4036  Youngfield  St,  Wheat  Ridge,  CO  80033 
(303)  425-6021 

Methane 

Method  Number  :  RSKSOP-175M 
Date  Received  :  10/10/97 

Date  Prepared  :  10/17/97 


Client  Project  ID  :  729691.20110 
Lab  Work  Order  :  97-4059 
Units  :  mg/L 


Sample  Sample  Analysis  Dilution  Sample  Reporting 
Lab  Sample  ID _ Client  Sample  ID _ Matrix  Date  Date  Factor  Result _ Limit 


97-4059-1  IB 

OW-3 

Water 

10/08/97 

10/17/97 

50 

5.8 

0.06 

97-4059-12B 

4MP-22 

Water 

10/08/97 

10/17/97 

1 

u 

0.0012 

97-4059-13B 

4MP-7 

Water 

10/08/97 

10/17/97 

1 

u 

0.0012 

97-4059-14B 

OW-9 

Water 

10/08/97 

10/17/97 

50 

7.8 

0.06 

97-4059-15B 

4MP-23 

Water 

10/08/97 

10/17/97 

1 

U 

0.0012 

97 -'C.'? 

4N[P  7! 

Y'atc' 

1 : 7;s/97 

10/17/97 

!00 

9.9 

o.r. 

97-4059-17B 

OW-8 

Water 

10/08/97 

10/17/97 

50 

2 

0.06 

97-4059- 18B 

OW-4 

Water 

10/08/97 

10/17/97 

50 

3.3 

0.06 

97-4059-19B 

4MP-15 

Water 

10/09/97 

10/17/97 

10 

0.23 

0.012 

97-4059-2C3 

OVV-111 

Water 

I-;/0S/97 

10/17/97 

100 

9.5 

0.12 

97-4059-218 

P-4 

Water 

10/09/97 

10/17/97 

50 

8.8 

O.C< 

97-4059-22B 

OW-112 

Water 

10/09/97 

10/17/97 

100 

8.6 

0.12 

974059-23B 

P-5 

Water 

10/09/97 

10/17/97 

20 

2.4 

0.024 

97-4059-25B 

OW-11 

Water 

10/09/97 

10/17/97 

100 

9.9 

0.12 

97-4059-26B 

RW-4 

Water 

10/09/97 

10/17/97 

100 

7.7 

0.12 

Qualifiers: 


U  “  Analyzed  for,  but  not  delected. 
B  =■  Also  found  in  the  blank. 


Extrapolated  value.  Value  exceeds  calibration  range. 


Definitions: 

RL  *=  Reporting  Limit 


Evergreen  Analytical,  Inc. 

4036  Youngfield  St,  Wheat  Ridge,  CO  80033 
(303)  425-6021 


Method  Number 
Date  Received 
Date  Prepared 


:  RSKSOP-175M 
:  10/10/97 
:  10/15/97 


Methane 


Client  Project  ID  :  729691.20110 
Lab  Work  Order  :  97-4059 
Units  :  mg/L 


Lab  Sample  ID 

Client  Sample  ID 

Sample 

Matrix 

Sample 

Date 

Analysis 

Date 

Dilution 

Factor 

Sample 

Result 

Reporting 

Limit 

97-4059-05B 

4MP-5D 

Water 

10/07/97 

10/15/97 

50 

5.6 

0.06 

97-4059-06B 

4MP-5S 

Water 

10/07/97 

10/15/97 

5 

0.39 

0.006 

97-4059-07B 

RW-15 

Water 

10/08/97 

10/15/97 

50 

2.8 

0.06 

97-4059-08B 

RW-6 

Water 

10/08/97 

10/15/97 

100 

4.5 

0.12 

97-4059-09B 

OW-7 

Water 

10/08/97 

10/15/97 

50 

5.5 

0.06 

Qualifiers:  Definitions: 

U  =  Analyzed  for,  but  not  detected.  RL  =*  Reporting  Limit 

B  *  Also  found  in  the  blank. 

E  *  Extrapolated  value.  Value  exceeds  calibration  range. 


Analyst 


Jt:- 

ApjH*oved 


10/22/97  1:30:51  PAf 


APPENDIX  D 


MODEL  CALCULATIONS  AND  INPUT  PARAMETERS 


022/729691/LANGLEY/l  .DOC 


BIOSCREEN  INPUT  PARAMETERS 
Site  SS-04  Langley  AFB 
(See  also  Tables  5.1  and  5.2) 


Hydrogeology 


K  =  1 1 .9  ft/day  =  0.0042  cm/sec 

Dh/dl  =  0.003  ft/ft 

Porosity  =  0.2 

Dispersivity 

Benzene  plume  length  approximately  350  ft 


(slug  test  data  October-November  1996) 
(October  1997  water  table  map 
(literature  value  -  Spitz  and  Moreno,  1996) 


(1997  Benzene  plume  map  -  Figure  5.1) 


Adsorption 

Bulk  Density  =  1 .7  kg/L 

Koc  =  79  L/kg 

foe  =  le-04 

R  =  1.1 


(literature  value,  Wiedemeier  et  al.,  1995) 
(literature  value,  Wiedemeier  et  al.,  1995) 
(1997  site-specific  analytical  data) 
(calculated  by  BIOSCREEN) 


Instantaneous  Reaction  Biodegradation 
See  Table  5.1 


Soluble  Mass 

Thickness  =  1  foot  (CPT/LIF  data) 

Area  =  480  ft  X  1 20  ft  =  57,600  ft^ 

Benzene  Mass  =  57,600  ft^  X  1.7  kg/L  X  28.3  L/ft^  X  (0.33  mg/kg  X  15  mg/kg)’^  X  le-6  kg/mg 
=  6  kg 


BIOSCREEN  Natural  Attenuation  Decision  Support  System  kangiey  afb  ss-04  \Data  input  instructions 
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BIOSCREEN  Natural  Attenuation  Decision  Support  System  \Langiey  afb  ss-04  \Data  input  instructions: 
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APPENDIX  F 


REMEDIAL  ALTERNATIVE  COST  CALCULATIONS 
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Alternative  1  -  RNA  and  LTM  Cost  Estimate 
Langley  AFB  SS-04 
729691.20250 

Author:  JWA 
Date:  8/12/1998 


23  Years  of  Long  Term  Monitoring  Groundwater  Sampling  -  Years  1998-2020 

Sampling  Labor  40  hours  x  $60  /hour  $2,400 

14  Long-Term  Monitoring  Wells 
4  QA/QC 
18  Total  Samples 


Analytical  Subcontractor 


18  BTEX 

$60 

/each 

$1,080 

18  Methane/Ethene 

$75 

/each 

$1,350 

18  Inorganic  Constituent 

$30 

/each 

$540 

18  Field  Parameters 

$20 

/each 

$360 

Supplies 

$700 

lump  sum 

$700 

Travel  (assume  local  travel  only) 

$300 

lump  sum 

$300 

Data  Management  (40  hr  x  $60hr) 

40 

hours  X 

$60 

/hour 

$2,400 

Data  Validation  (20  hr  x  $60/hr) 

20 

hours  X 

$60 

/hour 

$1,200 

Reporting/Project  Management  Labor 

Word  Processing 

10 

hours  X 

$25 

/hour 

$250 

CADD 

15 

hours  X 

$50 

/hour 

$750 

Reproduction 

8 

hours  X 

$20 

/hour 

$160 

Staff  Level 

50 

hours  X 

$60 

/hour 

$3,000 

Proj.  Manager 

20 

hours  X 

$80 

/hour 

$1,600 

Editor 

5 

hours  X 

$60 

/hour 

$300 

Reporting/Project  Management  ODCs 

$400 

lump  sum 

$400 

Total  fori  Sampling  Event  (rounded)  $16,800 
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Alternative  2  --  RNA  with  LTM  and  Biosparging  Cost  Estimate 
Langley  AFB  SS-04 
729691.20250 

Author;  JWA  (MLP) 

Date:  8/12/1998  (4/28/1999) 


Summary  of  Capital  and  Present  Worth  Costs 
Capital  Costs 


DesIgn/Construct  3  LTM  Wells  In  1998 

$9,000 

Biosparging  Installation  Costs 

$111,800 

Total  Capital  Costs 

$120,800 

Operation  and  Maintenance 

Annual  O&M  for  Biosparging  Unit  -  Labor,  Materials,  and  Utilities  (2  years) 

Annual  Cost  $25,000 

P/A  i=7%,  n=2 

PWF  =  1.8080182 

Present  Worth  Cost 

$45,200 

Monitoring  Costs 

Annual  Monitoring  of  14  wells,  1998  -  2005  (8  years) 

Annual  Cost  $16,800 

P/A  i=7%,  n=8 

PWF=  5.9712985 

Present  Worth  Cost 

$100,318 

Site  Management  every  year  (8  years) 

Annual  Cost 

$6,000 

P/A  i=7%  n=8 

PWF=  5.9712985 

Present  Worth  Cost 

$35,828 

Total  Capital  and  Present  Worth  Costs  of  LTM  Program:  $302,146 
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RESPONSE  TO  COMEMNTS 
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Parsons  Engineering  Science,  Inc.  •  A  Unit  of  Parsons  Infrastructure  &  Technology  Group  Inc. 

1 700  Broadway,  Suite  900  •  Denver,  Colorado  80290  •  (303)831-8100  •  Fax:(303)831-8208  •  www.parsons.com 


May  13, 1999 


Mr.  Jerry  Hansen 
AFrFF/FRT 

3207  North  Road,  Bldg.  532 
Brooks  AFB,  TX  78235-5363 

Subject:  Responses  to  AFCEE/ERT  Comments  on  the  Draft  Treatability  Study  in  Support  of 
Remediation  by  Natural  Attenuation  at  Site  SS-04,  Langley  Air  Force  Base,  Virginia 
(Contract  F41624-92-D-8036) 

Dear  Mr.  Hansen: 

This  letter  provides  responses  to  comments  received  for  the  Draft  Treatability  Study  (TS)  in 
support  of  Remediation  by  Natural  Attenuation  (RNA)  at  Site  SS-04,  Langley  Air  Force  Base 
(AJFB),  Virginia.  The  Draft  RNA  TS  was  prepared  by  Parsons  Engineering  Science,  Inc. 
(Parsons  ES)  for  the  United  States  Air  Force  Center  for  Environmental  Excellence,  Technology 
Transfer  Division  (AFCEE/ERT).  The  intent  of  the  RNA  TS  was  to  determine  the  role  of  natural 
attenuation  in  remediating  fuel  contamination  in  soil  and  groundwater  at  Site  SS-04.  The  draft 
RNA  TS  was  delivered  on  August  1998.  AFCEE's  comments  on  the  draft  RNA  TS  were 
received  on  January  22,  1999.  Responses  to  those  comments  were  prepared  by  Parsons  ES  and 
are  presented  below. 

Responses  to  AFCEE/ERT  Comments  dated  January  22, 1999: 

GENERAL  COMMENTS 

Comment  1):  As  discussed  in  comment  13  below,  the  BIOSCREEN  modeling  needs  to  be 
reaccomplished  because  excessively  high  instantaneous  reaction  rate  (observed 
concentration  change)  values  were  input  to  the  model,  resulting  in  artificially 
high  simulated  attenuation  rates  for  the  benzene  plume.  Additionally,  because 
the  length  of  time  for  simulated  attenuation  of  the  plume  most  likely  will 
increase  significantly,  cost  estimates  for  the  remedial  alternatives  detailed  in 
Section  6  will  have  to  be  recalculated. 

Parsons  ES  Response:  The  BIOSCREEN  model  for  site  SS-04  was  reevaluated,  and  model 

simulations  were  revised  as  discussed  in  the  comment.  The  revised 
BIOSCREEN  simulations  include  reduced  instantaneous  reaction  input 
values,  calibration  of  model  parameters  to  existing  site  data,  and  model 
predictions  for  long-term  monitoring  (LTM).  Instantaneous  reaction 
observed  electron  acceptor  and  metabolic  byproduct  concentrations 
were  first  reduced  by  30%  to  account  for  the  transport  and 
biodegradation  of  non-BTEX  constituents  in  groundwater  as 
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recommended  in  the  BIOSCREEN  documentation  (Newell  et  al,  1996). 
Groundwater  monitoring  data  from  the  Site  SS-04  benzene  plume  were 
then  tabulated  to  compute  a  site-specific  ratio  of  benzene  to  total  BTEX, 
and  the  instantaneous  reaction  input  concentrations  were  then  reduced 
by  another  50%  to  account  for  the  transport  and  biodegradation  of 
benzene  only. 

The  predicted  length  of  time  to  accomplish  RNA  did  increase  from  12 
years  to  23  years  as  a  result  of  these  data  input  changes,  and  the  cost 
estimates  for  remedial  alternatives  in  Section  6  were  recalculated. 
However,  the  predicted  timeframe  to  achieve  the  benzene  MCL  of  5  pg/L 
is  probably  conservative  because  the  model  does  not  simulate  the 
beneficial  effects  of  nitrogen  fixation  (Section  4.7.2. 5)  and  source 
biodegradaton  (Section  5.4.5).  The  revised  cost  for  Remedial 
Alternative  1  is  ^  99,211,  and  the  revised  cost  for  Remedial  Alternative 
2  is  $297,952.  The  RNA  TS  report  conclusions  did  not  change. 
Remedial  Alternative  1  with  institutional  controls  is  still  the  preferred 
alternative  for  Site  SS-04,  because  the  plume  is  stable  or  receding,  and 
there  are  no  completed  receptor  exposure  pathways.  Text,  figures  and 
tables  from  Sections  5  and  6  of  the  draft  RNA  TS  report  were  revised  to 
address  AFCEE  comments  and  reflect  the  updated  modeling  effort. 
Attached  to  these  responses  to  comments  are  a  revised  Section  5, 
Appendix  D,  and  Section  6  cost  tables.  The  final  RNA  TS  report  will 
include  edits  to  the  Executive  Summary  and  Conclusions  which 
appropriately  reflect  changes  made  to  Sections  5  and  6. 

SPECIFIC  COMMENTS 

Comment  2):  Table  of  Contents: 

a.  Page  iv:  Tables  4.3  through  4.5  should  be  added. 

b.  Page  vi:  Suggest  adding  a  list  of  appendices. 

Parsons  ES  Response: 

a.  Tables  4.3,  4.4,  and  4.5  will  be  listed  in  the  final  RNA  TS  Table  of  Contents. 

b.  A  list  of  appendices  will  be  added  to  the  final  RNA  TS  Table  of  Contents. 

Comment  3):  Page  2-6,  Table  2.1:  Recommend  rounding  northings  and  eastings  to  the 
nearest  0.1  foot  to  be  consistent  with  Sec  2.6,  page  2-16. 

Parsons  ES  Response:  The  northings  and  eastings  reported  in  Table  2.1  are  correct,  and  the 

text  of  Section  2.6,  page  2-16  is  incorrect.  In  the  final  RNA  TS,  the 
Section  2.6  text  will  read  “Horizontal  locations  were  surveyed  to  the 
nearest  0.01  foot.  ” 
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Comment  4):  Page  3-3,  Table  3.1:  For  the  Columbia  Aquifer,  the  estimated  elevation  of  top 
of  unit  (ft  msl)  should  be  approximately  five  feet  because  the  land  elevation  at 
the  site  is  seven  to  nine  feet  msl  (Sec  3.1.1).  Additionally,  the  estimated 
thickness  of  this  aquifer  should  be  changed  to  45  feet. 

Parsons  ES  Response:  The  estimated  elevation  of  the  top  of  the  Columbia  Aquifer  will  be 

changed  to  +5  ft  msl,  and  the  estimated  aquifer  thickness  will  be 
changed  to  45  feet  in  Table  3.1  of  the  final  RNA  TS.  In  addition,  the  first 
sentence  of  Page  3-2,  Section  3.2,  Paragraph  3  will  be  changed  to  read 
"The  surficial  aquifer  at  Langley  AFB,  the  Columbia  Aquifer,  includes 
Holocene  and  Pleistocene  age  sediments  and  is  approximately  45  feet 
thick  beneath  the  site". 

Comment  5):  Page  3-15,  Sec  3.3.2. 1,  Para  2,  Line  11:  To  correct  terminology,  “groundwater 
table”  should  be  changed  to  “water  table.” 

Parsons  ES  Response:  The  text  of  the  final  RNA  TS,  Section  3.3.2. 1,  Paragraph  2,  Line  11  will 

read  "During  the  1997  event,  the  water  table  was  lower,  and  less  of  the 
storm  sewer  system  was  submerged, ...” 

Comment  6):  Page  4-7,  Table  4.1:  To  better  reflect  certainty/accuracy  of  these 

concentrations,  suggest  reporting  results  to  three  significant  figures. 

Parsons  ES  Response:  In  the  final  RNA  TS,  Table  4.1  will  report  concentrations  to  three 

significant  figures. 

Comment  7):  Page  4-8,  Sec  4.3.2. 1,  Para  2,  Line  14:  To  correct  terminology,  “groundwater 
table”  should  be  changed  to  “water  table.” 

Parsons  ES  Response:  The  text  of  the  final  RNA  TS,  Section  4.3.2. 1,  Paragraph  2,  Line  14  will 

read  "This  depth  corresponds  to  the  elevation  of  the  water  table...  ” 

Comment  8):  Page  4-14,  Sec  4.3.3,  Para  2,  Last  Sentence:  Based  on  Table  4.2,  moisture 
content  ranges  from  15.5  to  24.2  percent,  not  from  14  to  17.9  percent.  This 
discrepancy  should  be  corrected. 

Parsons  ES  Response:  Based  on  Table  4.2,  the  final  RNA  TS  Section  4.3.3,  Paragraph  2  will 

read  "Soil  samples  were  collected  from  locations  4MP-15,  4MP-16,  and 
4MP-5,  at  depths  above  the  water  table,  and  were  analyzed  for  moisture 
content,  so  that  relative  saturation  could  be  estimated.  Moisture  content 
ranged from  15.5  to  24.2 percent.  ” 

Comment  9):  Page  4-14,  Sec  4.4:  Based  on  information  presented  in  this  section,  the  title 
should  be  changed  by  inserting  “1996”  after  “OCTOBER”  and  changing 
“NOVEMBER  1996”  to  “OCTOBER  1997.” 
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Parsons  ES Response:  The  title  of  Section  4.4  will  be  changed  to  GROUNDWATER 

CHEMISTRY-  OCTOBER  1996  to  OCTOBER  1997  in  the  final  RNA 
TS. 

Comment  10):  Pages  4-14  and  4-24,  Sec  4.4.1. 1:  The  dramatic  decrease  in  benzene  reported 
for  well  4MP-5S  from  1,300  pg/L  to  nondetect  in  only  one  year  is  problematic. 
Suggest  that  Parsons  inspect  lab  bench  sheets  to  confirm  these  values. 
Numerous  sources  of  potential  error/variation  in  reported  values  encompass 
substandard  well  construction,  well  tampering,  improper  sampling/ 
decontamination  techniques,  mislabeling  of  samples,  analytical  errors,  and  data 
reduction  errors.  If  no  analytical  or  reporting  error(s)  can  be  identified, 
recommend  that  a  confirmatory  sample  be  collected  as  soon  as  possible  for 
BTEX  analysis. 

Parsons  ES  Response:  Analytical  results  presented  in  Appendix  C  were  reviewed  to  confirm  the 

benzene  concentrations  reported  in  Section  4. 4. 1.1.  No  analytical  or 
reporting  errors  were  identified.  Other  potential  errors  (mislabeling) 
could  not  be  determined.  Parsons  ES  recommends  reviewing  future 
sampling  results  to  confirm  model  predictions  and  previous  laboratory 
results. 

Comment  11):  Page  5-3,  Sec  5.5.1,  Sentence  2:  Suggest  placing  “(11-9  ft/day)”  after  “(4.2  x 
10^  cm/sec)”  because  groundwater  velocity  is  reported  in  units  of  ft/day  here 
and  hydraulic  conductivity  and  groundwater  velocity  values  are  reported  in 
ft/day  in  Section  3. 3.2.4. 

Parsons  ES  Response:  Hydraulic  conductivity  will  be  reported  in  unit  of  ft/day  in  addition  to 

cm/sec  in  Section  5.5.1  of  the  final  RNA  TS. 

Comment  12):  Page  5-4,  Table  5.1:  Under  Dispersivity,  suggest  inserting  “Benzene”  in  front 
of  “Plume  Length”  for  purposes  of  clarification. 

Parsons  ES  Response:  The  word  "Benzene"  will  be  inserted  in  front  of  "Plume  Length"  in 

Table  5.1  of  the  final  RNA  TS.  In  addition.  Table  5.1  was  revised  to 
reflect  calculation  of  the  instantaneous  reaction  input  parameters. 

Comment  13):  Page  5-4,  Table  5.1  and  Page  5-5,  Sec  5.5.4:  Instantaneous  reaction  (observed 
concentration  change)  input  data  are  total  assimilative  capacity  for  BETX,  not 
benzene  only.  Consequently,  these  input  values  should  be  reduced  by  a  factor 
of  three  to  four  to  account  for  the  other  three  constituents  of  BTEX.  Using  these 
total  BTEX  instantaneous  reaction  values  results  in  erroneously  high 
(nonconservative)  attenuation  rates  for  benzene  in  the  BIOSCREEN 
simulations.  Recommend,  therefore,  that  the  BIOSCREEN  modeling  be  redone 
using  appropriate  and  conservative  benzene-only  instantaneous  reaction  values. 

Parsons  ES  Response:  The  BIOSCREEN  simulations  were  reevaluated,  and  instantaneous 

reaction  input  data  were  adjusted  to  account  for  biodegradation  of 
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benzene  alone.  Concentrations  of  electron  acceptors  and  metabolic 
byproducts  were  first  reduced  by  30%  to  account  for  the  non-BTEX 
dissolved  organic  constituents  as  recommended  in  the  BIOSCREEN 
documentation  (Newell  et  al.,  1996).  The  electron  acceptor  and 
metabolic  byproduct  concentrations  were  then  reduced  by  another  50% 
to  account  for  the  site-specific  ratio  of  benzene  to  BTEX.  Table  5.2  was 
modified  to  show  the  calculation  of  site-specific  benzene  to  BTEX  ratios, 
and  the  model  was  calibrated  using  benzene  data  for  October  1997 
prior  to  simulating  remedial  alternatives. 


Comment  14):  Page  5-5,  Sec  5.6: 

a.  Sentence  2:  Is  the  intention  of  this  sentence  to  state  that  the  plume  will 
migrate  approximately  200  feet  downgradient  of  the  source  area  or  200 
feet  farther  downgradient  than  the  1997  plume  as  implicitly  stated  in 
Section  6.4.1. 1  (p.  6-13)?  Based  on  1997  analytical  data,  benzene  has 
migrated  at  least  400  feet  downgradient  of  the  modeled  source  area.  The 
BIOSCREEN  model  prepared  by  Parsons  predicts  that  under  the 
instantaneous  reaction  model  benzene  will  not  migrate  significantly 
beyond  100  feet  downgradient  from  the  source  area.  These 
inconsistencies  in  characterizing  migration  of  the  benzene  plume  should 
be  resolved. 

b.  To  enhance  the  discussion  presented  in  this  section,  suggest  that  several 
BIOSCREEN-simulated  plume  maps  (e.g.,  4,  8,  and  12  yrs  after  1997)  be 
added.  Suggest  that  these  maps  show  the  trace  of  the  vertical  line 
simulating  the  source  area.  For  comparison  purposes,  also  recommend 
adding  a  figure  depicting  the  benzene  plume  based  on  1997  sampling  data. 

Parsons  ES  Response: 


a.  The  text  of  Section  5.6  in  the  final  RNA  TS  has  been  revised  to  reflect  the 
modifications  to  the  instantaneous  reaction  input  data  and  the  resulting 
changes  in  BIOSCREEN  output. 

b.  Figure  5.1  has  been  added  to  Section  5  of  the  RNA  TS  to  show  the 
dissolved  benzene  plume  based  on  the  1997  sampling  data  and  the  model 
source  area  configuration.  BIOSCREEN  output  for  various  times  will 
also  be  included. 

Comment  15):  Page  7-4,  Table  7.1:  The  rationale  for  the  two  proposed  monitoring  wells  that 
they  will  “mark  downgradient  extent  of  benzene  plume”  is  incorrect  because  the 
location  depicted  on  Figure  7.1  occurs  in  the  upgradient  portion  of  the  1997 
plume.  Consequently,  this  portion  of  the  rationale  statement  needs  to  be 
revised.  These  wells  also  are  located  in  a  cross-gradient  position. 
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Suggest  designating  the  proposed  monitoring  wells  as  4MP-24S  and  4MP-24D 
to  be  consistent  with  Figure  7.1. 

Parsons  ES  Response:  Table  7.1  in  the  final  RNA  TS  will  designate  the  two  proposed 

monitoring  wells  as  4MP-24S  and  4MP-24D  as  suggested.  The 
rationale  for  these  wells  will  indicate  that  they  are  to  mark  the  southern 
(cross-gradient)  extent  of  the  benzene  plume. 

Comment  16):  Pages  7-1  and  7-2,  Sec  7.2:  Suggest  proposing  a  downgradient  (sentry)  well 
southwest  of  well  4MP-5  approximately  100  to  200  feet.  Some  of  the  1,300 
pg/L  of  benzene  reported  for  the  1996  sampling  of  4MP-5S  may  be  migrating 
toward  this  well. 

Parsons  ES  Response:  An  additional  downgradient  sentry  well  will  be  proposed  approximately 

100  feet  southwest  of  4MP-5  in  the  final  RNA  TS.  The  well  will  be 
designated  4MP-25,  shown  on  Figure  7.1,  and  listed  in  Table  7.1. , 

Please  contact  me  at  (303)  831-8100  after  you  have  received  these  responses  to  comments. 

Parsons  ES  will  issue  the  final  document  following  your  concurrence  that  the  responses  are 

appropriate. 


Sincerely, 

PARSONS  ENGINEERING  SCIENCE,  INC. 

~  ffl .  (Je  nv^j 

Bruce  M.  Henry 
Project  Manager 
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